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TO RAFT FROM THE COLUMBIA TO THE ORIENT 


Ten Million Feet of Lumber-- Largest Ever Attempted -- 
900 Feet in Length 


The largest raft ever built will attempt 
the longest voyage ever made by a raft. Ten 
million feet of the finest Oregon timber, 
valued at $75,000, will leave the Columbia 
river for China. Monster logs from 100 to 
200 ft. in length are being assembled in 
an exaggerated cigar shape, by means of a 
“cradle,’—a Canadian idea. The cradle looks 
like the skeleton frame- 


river to San Francisco ia ten days. Sev- 
eral previous attempts at ocean rafting 
have met with failure, the rafts going to 
pieces during a storm. The floating logs 
constitute a great danger to navigation, and 
float to great distances. Pieces of one Ore- 
gon raft were found months later thousands 
of miles away on the coasts of Hawaii and 

Mexico. Improvements 


work of a great ship. 
The raft extends many 
fect under water and 
arches 10 ft. above. One 
hundred and fifty tons 
of mammoth chain 
binds the mass. One 
main chain extends 
from end to end; from 
this belt chains placed, 
at frequent intervals 
extend clear around the 
raft. 

When the raft Is fin- 
ished the cradle separ- 
ates into two parts by 
the removal of key pins, 
and the parts are hauled 
out of the way. An 
immense manila haw- 
ser as large around as 
an man’s body will serve 
as the tow rope. Two 


sea-going tugs will tow 
the raft, burning oil 
which will be supplied* by an oil ship which 
will accompany the “fleet.” 

Such a raft could be constructed nowhere 
else in the world, for in no other country 
can be found the giant trees and the neces- 
sary facilities for forming them into a raft. 
The illustration shows a 700-ft. raft which 
successfully made a trip from the Columbia 


A 700-Foot Raft 


and additional  safe- 
guards have since been 
made. The big raft 
is being constructed 
under the superintend- 
ence of Hugh R. Rob- 
ertson, the father of 
ocean giant log rafting, 
and if this one safely 
makes the voyage of 
over 6,000 miles it is 
expected to net a profit 
of $50,000 or mor>. 

The logs composing 
the raft will be used 
for spars and_ piling. 
In hoisting them into 
the cradle, they are 
lifted one by one by a 
derrick operated by a 
hoisting engine, each 
log being left in the 
exact position it is to 
occupy on the long voy- 
age. A daring logger rides every log on 
its seesaw course through the air, guiding 
its descent. 

The enterprise is looked upon as venture- 
some in the extreme, though the builders 
are sanguine of success, The cost of build- 
ing the raft is enormous, the cradle alone 
costing thousands of dollars. 
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NEW METHOD OF LOADING LOCO- 
MOTIVES 


Character of Load Determines Number of Cars in 
Train 


A new method of determining what is a 
fair load for any of its freight locomotives, 
is being tried by the Illinois Central rail- 
road. Tests have shown that a ton of light 


Locomotive Tonnage Computer 


loaded cars has almost double the drawbar 
pull of a ton of heavy cars. For instance, 
the Railway Age says, the “pull for a 10-ton 
car is given as 10.8 Ibs. per ton, while for a 
75-ton car it is 5.7 pounds per ton. This re- 
sults in the condition that the engine may 
haul, say, 2,500 tons when in 35 cars, but if 
in 60 cars the same engine may haul but 
2,000 tons, this figure being obtained by al- 
lowing an arbitrary of five tons additional 
per empty car. In addition to the feature 
of train resistance mentioned, the draw-bar 
pull also is affected by the make-up of the 
train, that is, with the heavily loaded cars 
at the rear the pull will be greater, and one 
trunk line, after tests, has placed the resist- 
ance at 10 per cent.” 

To estimate the load in a train, a machine 
something like a cash register has been 
constructed. The various keys register the 
draw-bar pull of the cars and various kinds 
of freight which is registered from the way 
bills. In this way a fair average load for 
the locomotive to be used is determined. 
There is a great difference in coal consump- 
tion between a train loaded moderately and 
extremely heavy trains. 


> 


To supply props for coal, iron, gold, sil- 
ver and other mines of this country, as the 
natural support is removed from their roofs, 
and for other mine purposes, requires 400,- 
000,000 cubic feet of timber a year. 
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SHIPS’ DECKS OF SAWDUST AND 
STEEL 


Steel decks with a layer of a paste, made 
of sawdust and certain oils, laid upon them 
are being used asa substitute for wood decks 
on many ships. The layer of paste is about 
1% in. thick, is leveled and will take a polish 
if desired. This layer is somewhat elastic 
and adheres closely to the steel. It is water- 
tight and durable, To repair, it is easy to 
cut the paste out and renew it, and the ex- 
pense is small. The paste is manufactured 
and sold under several brands. 

- 


TWELVE-INCH HOLLOW BLOCK 
SUPPORTS 100,000 POUNDS 


A unique demonstration of the surprising 
strength of concrete hollow block construc- 
tion was made at St. Louis. A column 6 ft. 
square and 20 ft. high having an interior 
space 4 ft. square, was built of hollow 
block. The column is supported on a 12- 


«WHAT IS IT 
is SUPPORTED: 4 


CONSTRUCTH CO 


Strength of Concrete Hollow Block Construction 

in. wall of hollow-block. The space within 
the column is filled with dry sand weigh- 
ing 100,000 Ibs. 
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A TOWER OF LIGHT 


Radiance from 25,000 Electric Lights Creates a 
Modern Wonder--Current Costs 
$500 a Night 

The white radiance from 25,000 electric 
light bulbs outlining the graceful architec- 
ture of the electric tower and areade at the 
White City, Chicago, during the past sum. 
mer, created, to the delight of marveling 
thousands, one of the great electrical won- 
ders of the world. On the tower alone 
16,000 lights were used, and the cost of 
lighting the amusement resort for a single 
night was, approximately, $500. In all, the 
equivalent of 125,000 lights is received from 
the power company and nearly all this 
power is used for illumination purposes. 

A modern converting substation is lo- 
cated at the east end of the tower arcade 
and has a continuous capacity of over 4,000 
hp., which can be increased to 6,000 hp. in 
an emergency. 

The illustration is from a night photo- 
graph of the beautiful tower, and shows 
how lavishly and with what gratifying ef- 
fect the myriad lights are used. 

Two slender wires running through a 
linen tape line, crossed a live wire and elec- 
trocuted one iineman at the top of a tele- 
phone pole and another standing on the 
ground, at Minneapolis. Both were killed 
instantly. 
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TELEPHONE LINEMAN IN ARIZONA 
WHO “SHOT UP THE TROUBLE” 


“[T reckon I shot up that trouble some,” 
was what “Slim” said when he returned to 
camp about nine o’clock one night. 

The government long distance telephone 
line had just been completed under the most 
difficult engineering conditions from the Ari- 
zona Dam to Tonto Basin and Upper Dam, to 
connect the several construction camps. 
Geo. Bond Ellison, electrical engineer, re- 
lates the characteristic incident in the Jour- 
nal of Electricity. 

The line after completion was remarkably 


Land of Rattlesnakes, Tarantulas and Scorpions 


quiet and efficient in transmission and _ re- 
mained so for a week or ten days. At the 
end of that time the engineer rode into 
headquarters camp and was asked what 
had gone wrong? They could not get the 
Arizona Dam. There was an awful buzzing 
and rattling, and it had been so for twenty- 
four hours. It was O. K. on the Upper Dam 
section. The trouble was down the river; 
the engineer tested several times, and each 
time the rattling was seemingly louder. Fin- 
ally the line rider was called in and told to 
hike down the trail and clear the trouble. 

The line rider was known as “Slim,” a 
long, lean Arizonian, preternaturally solemn, 
picturesque and characteristic in speech. In 


three or four hours the trouble cleared up 
and “Slim” was looked for to explain the 
cause. About nine o’clock that night “Slim” 
came gangling into the engineer’s tent and 
folded himself up on a box and carefully 
rolled a cigarette; cocking his eye up at the 
engineer, he cautiously delivered himself. 

“I reckon I shot up thet trouble some.” 

He was asked to explain. 

“Wa-al, yu see, I hiked down the trail fer 
about twenty miles and didn’t find nuthin’, 
everything clear. Sa-ay, yu know where the 
line goes down in the holler at Fish Creek? 
I got round that pint of rock and looked 
down at thet pole. Yu know it’s a trans- 
persition! There was a big, red-eyed, long- 
horned steer just a bellerin’ and pawin’ up 
the ground all around and kinder lookin’ up. 
I rid closter to get wise and dang my but- 
tons! ef there wan't a six foot rattler, head 
end wound three times around one wire and 
tail end three times round t’other and the 
little ole rattlers stickin’ right up. Waz-al, I 
jist naterally figgered it out this here way, 
that steer had caught Mr. Rattler and histed 
him up on the wires and was a waitin’ fur 
him to fall off. Mr. Rattler was jest nater- 
ally scared plumb stiff and every time we 
teok down the receiver and rung up we'd 
shoot the juice throngh him and he was 
hanging’ there jist rattlin’ like h—] for 
help!” 

“Slim” went on to say that he was so im- 
pressed by the reptile’s intelligence that 
he had killed the steer and turned the snake 
loose in the hills. 


STEAM ROLLER SAVES COLD 
STORAGE 

An accident to the boilers occurred in a 
large cold storage plant which could not be 
repaired under several days. The house was 
filled with perishable goods for which the 
cold storage company Was responsible. The 
owners saw visions of thousands of dollars 
jost unless something could be done. The 
engineer finally thought of two steam rollers 
working on a road a few miles away. The 
rollers were secured, hurried to the plant, 
and steam connection made wth the circu- 
lating pumps. By running the two boilers 
at their utmost capacity the temperature in 
the cold rooms was kept below the danger 
point and the contents were saved. 

ooo 


Index to Volume VII, January to Decem- 
ber, inclusive, 1905, is now ready and will 
be mailed free on request. 
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BLASTING BY ELECTRICITY 


The firing of a blast, whether a single 
charge containing a few pounds of black 
powder, or a series numbering scores and 
ngcregating tons of dyna- 
mite and other powerful ex- 
plosives, is now a matter of 
absolute certainty and pre- 
cision, and need not involve 
the slightest risk if properly 
managed. 

In the old days the firing 
of a blast was an exciting 
and dangerous event. When 
the charge had been care- 
fully rammed down, and the 
mass of timbers piled on 
top, the workmen hurried 
to places of safety, leaving 
the most courageous one to 
light the piece of snaky fuse 
which extended out from 
beneath the pile. These 
fuses, even when made with 
great care, were very uncer- 
tain things. Frequently 
they burned with unex- 
pected rapidity, causing an 
fore the blaster had time to escape. 
er times they burned so 
thought the fuse had 


explosion be- 
At otih- 
slowly it was 


gone out, and a 


Setting Off the Blast 


Once Perilous Work Now Perfectly Safe 


second attempt to light it would be made 
just at the fatal moment. 

Happily these accidents are now of rare 
occurrence, for an electrical 
exploder, which can be esr- 
ried in the hand, two long 
wires, and the clectric fuse 
have reduced the problem 
to a mathematical certainty. 


The electric fuse is a ecar- 
tridge of paper or brass 
filled with powder into 
which two wires are car- 


ried, the ends being tipped 
with platinum and securely 
separated by a short gap. 
The wires are laid upon the 
ground to whatever dis- 
tance safety demands, 
where, when all is ready, 
they are fastened to the 
two brass binding posts of 
the exploder. There are 
several types of exploders, 
but nearly all operate on 
the same principle. With- 
in the exploder is a magneto which cener- 
nates an electric current by the pushing down 
of the handle. At the instant the handle is 
lowered the current darts along the wires, 


Details of the Electrical Exploder 
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TELEPHONE LINEMAN IN ARIZONA 
WHO “SHOT UP THE TROUBLE” 


“[ reckon I shot up that trouble some,” 
was what “Slim” said when he returned to 
camp about nine o’clock one night. 

The government long distance telephone 
line had just been completed under the most 
dificult engineering conditions from the Ari- 
zona Dam to Tonto Basin and Upper Dam, to 
connect the several construction camps. 
Geo. Bond Ellison, electrical engineer, re- 
lates the characteristic incident in the Jour- 
nal of Electricity. 

The line after completion was remarkably 


Land of Rattlesnakes, Tarantulas and Scorpions 


quiet and efficient in transmission and _ re- 
mained so for a week or ten days. At the 
end of that time the engineer rode into 
headquarters camp and was asked what 
had gone wrong? They could not get the 
Arizona Dam. There was an awful buzzing 
and rattling, and it had been so for twenty- 
four hours. It was O. K. on the Upper Dam 
section. The trouble was down the river; 
the engineer tested several times, and each 
time the rattling was seemingly louder. Fin- 
ally the line rider was called in and told to 
hike down the trail and clear the trouble. 

The line rider was known as “Slim,” a 
long, lean Arizonian, preternaturally solemn, 
picturesque and characteristic in speech. In 


three or four hours the trouble cleared up 
and “Slim” was looked for to explain the 
cause. About nine o’clock that night “Slim” 
came gangling into the engineer’s tent and 
folded himself up on a box and carefully 
rolled a cigarette; cocking his eye up at the 
engineer, he cautiously delivered himself. 

“IT reckon I shot up thet trouble some.” 

He was asked to explain. 

“Wa-al, yu see, I hiked down the trail fer 
about twenty miles and didn’t find nuthin’, 
everything clear. Sa-ay, yu know where the 
line goes down in the holler at Fish Creek ? 
[ got round that pint of rock and looked 
down at thet pole. Yu know it’s a trans- 
persition! There was a big, red-eyed, long- 
horned steer just a bellerin’ and pawin’ up 
the ground all around and kinder lookin’ up. 
I ‘rid closter to get wise and dang my but- 
tons! ef there wan't a six foot rattler, head 
end wound three times around one wire and 
tail end three times round t’other and the 
little ole rattlers stickin’ right up. Waz-al, I 
jist naterally figgered it out this here way, 
that steer had caught Mr. Rattler and histed 
him up on the wires and was a waitin’ fur 
him to fall off. Mr. Rattler was jest nater- 
ally seared plumb stiff and every time we 
teook down the receiver and rung up we'd 
shoot the juice through him and he was 
hanging’ there jist rattlin’ like h—] for 
help!” 

“Slim” went on to say that he was so im- 
pressed by the reptile’s intelligence that 
he had killed the steer and turnea the snake 
loose in the hills. 


STEAM ROLLER SAVES COLD 
STORAGE 

An accident to the boilers occurred in a 
large cold storage plant which could not be 
repaired under several days. The house was 
filled with perishable goods for which the 
cold storage company was responsible. The 
owners saw visions of thousands of dollars 
jost unless something could be done. The 
engineer finally thought of two steam rollers 
working on a road a few miles away. The 
rollers were secured, hurried to the plant, 
and steam connection made with the circu- 
lating pumps. By running the two boilers 
at their utmost capacity the temperature in 
the cold rooms was kept below the danger 
point and the contents were saved. 

Index to Volume VII, January to Decem- 
ber, inclusive, 1905, is now ready and will 
be mailed free on request. 


4 
4, 
4 
» 


POPULAR MECHANICS 


1207 


BLASTING BY ELECTRICITY 


Once Perilous Work Now Perfectly Safe 


The firing of a blast, whether a single 
charge containing a few pounds of black 
powder, or a series numbering scores and 
ngcregating tons of dyna- 
mite and other powerful ex- 
plosives, is now a matter of 
absolute certainty and pre- 
cision, and need not involve 
the slightest risk if properly 
managed. 

In the old days the firing 
of a blast was an exciting 
and dangerous event. When 
the charge had been care- 
fully rammed down, and the 
mass of timbers piled on 
top, the workmen hurried 
to places of safety, leaving 
the most courageous one to 
light the piece of snaky fuse 
which extended out from 
beneath the pile. These 
fuses, even when made with 
great care, were very uncer- 


tain things. Frequently 
they burned with unex- 
pected rapidity, causing an explosion be- 


At oti- 
slowly it was 
gone out, and a 


fore the blaster had time to escape. 
er times they burned so 
thought the fuse had 


Setting Off the Blast 


second attempt to light it would be made 
just at the fatal moment. 

Happily these accidents are now of rare 
occurrence, for an electrical 
exploder, which can be ear- 
ried in the hand, two long 
wires, and the electric fuse 
have reduced the problem 
to a mathematical certainty. 


The electric fuse is a ear- 
tridge of paper or brass 
filled with powder into 
which two wires are ear- 


ried, the ends being tipped 
With platinum and securely 
separated by a short gap. 
The wires are laid upon the 
ground to whatever dis- 
tance safety demands, 
where, when all is ready, 
they are fastened to the 
two brass binding posts of 
the exploder. There are 
several types of exploders, 
but nearly all operate on 
the same principle. With- 
in the exploder is a magneto which gener- 
nates an electric current by the pushing down 
of the handle. At the instant the handle is 
lowered the current darts along the wires, 


Details of the Electrical Exploder 
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and coming te the gap in the fuse jumps 
across, producing a spark or small are, which 
ignites the explosive in the fuse, and this in 
turn fires the blast. 

By using a larger number of wires, all 
connected to the same exploder, a large 
number of blasts can be fired at the same 
instant, or may be made to follow in regu- 
lar succession. In this case time fuses for 
“delayed action” are employed, the length 
of the fuse determining the interval before 
explosion. The ose operation of the ex- 


ploder works them all, the time fuse being 
lighted in this event instead of the charge 
direct. 

The expense of an outfit is not great: 
the fuses ranging from two cents to fifteen 
cents each, according to size and strength; 
while the exploders cost from $15 for a 
6-hole exploder up to $50 for a 50-hole in- 
strument. Small exploders are also made 
¢eapable of firing up to four holes; these 
are worked by pulling a string and have 
been found most satisfactory. 


PORTABLE SOUP TUREENS 


lot soup venders have taken the place 
of the ice-cream peddlers on the streets of 
London now that cold weather has come. 


PEOPLE'S 
DINNER. 


A Dish of Soup for Two Cents 


The barrows that served for ice-cream in 
the summer have been turned into portable 
soup tureens. The soup is supplied by an 
association and is sold with bread at a 
penny (2 cents) a head. 


COKE OVEN GAS TO LIGHT 
CHICAGO 


The large portion of Chicago and sub- 
urban towns within a radius of twenty 
miles are to be lighted with gas from the 
great batteries of coke ovens now being 
built in the southern outskirts of the city. 
These ovens will cover fifty acres, and are 
considered the most extensive in the world 
outside of the Connellsville’ district in 
Pennsylvania. 

For years past thousands of millions of 
feet of gas have been pouring from coke 
ovens wherever operated, wasting an enor- 
mous amount of fuel value, and polluting 
the air. A process for receiving, piping and 
refining these waste gases been 


devised and is expected to convert a hitherto 
waste of product into a superior article of 
illuminating and heating gas. If the ex- 
perimental pliant meets the expectation of 
the engineers, the largest gas plant in the 
world, to cost $3,000,000, will be erected. 


“a 


DOUBLE PLATOON SYSTEM IN 
CHICAGO FIRE DE- 
PARTMENT 
The double platoon system is being tried 
with one engine company of the Chicago Fire 
Department. It involves twice the number 
of firemen at a station, one ha!f of whom 
are off duty ten hours each day. The crew 
on watch are not allowed to go to bed as 
with the single platoon. The men do not 
seem to like the experiment thus far, and 
want to return to the former system. One 
of the difficulties is in changing the shift 

during the progress of a fire. 


MOTOR BUS FOR BERLIN 


A system of motor omnibuses has been 
put in operation in Berlin, a city where mo- 
tor cars have long been used extensively. 
These cars are driven by a 24 h. p., gasoline 
motor, seat 16 passengers inside and 14 on 
top. Illustration by courtesy of the Motor 
Way. 


Berlin Motor Bus 
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MOST POWERFUL LOCOMOTIVE IN THE WORLD 


Co rtesy American Locomotive Co. 


Will a Larger One Ever Be Built ? 


The most powerful locomotive, and the 
heaviest switch engine in the world, was 
recently turned out by the Schenectady 
works of the American Locomotive Co., for 
the the Lake Shore R. R. It is what is 
known as a “Hump” engine, being used to 
haul heavy trains over summits in gravity 
switch yards. This powerful mass weighs 
135 tons, without tender, all the weight 


resting on the ten drivers, which are 52 in. 
in diameter. The cylinders are 24 in. with 
28-in. stroke, Other figures are: Diameter 
of boiler, 80 in.; steam pressure, 210 Ibs.; 
55 sq. ft. grate area: heating surface, tubes, 
4,422 sy. ft.: fire box, 73 in. wide, 108 in. 
long: length engine and tender, 54% ft.; 
weight of tender, loaded, 75 tons; tank 
capacity, 8,000 gal. 


ARMY AUTOMOBILE SEARCHLIGHT 


To Iluminate ‘‘Darkest Africa’’ 


A traveling electric light plant is the ma- 
chine illustrated. It was built in England 
for the army service and will be sent to 
Egypt. The car has a 20 h. p. motor, and 
specially wide wheels with metal sides to 


prevent sand getting between the spokes. 
The Automobile says: “The trailer is fitted 
with electric equipment of dynamos and 
searchlight, provision being made so that 
the dynamo can be driven from the car.” 
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HOW DOES A GAS PRODUCER WORK? 


By W. H. Patton, Gas Engineer, Chicago Branch Otto Gas Engine Works, 


Producer gas is a gas made chiefly for 
power and heating, and takes the place 
of gasoline. The economy of producer gas 
will be better understood by a brief refer- 
ence to the heat unit, commonly expressed 
as British Thermal Unit, and written B. T. 
UL. A heat unit is that amount of fuel that 
is necessary to raise the temperature of one 
pound of water, say at 60 degrees Fahren- 
heit, one degree. Or- 
dinary coal has a 
heating value, rang- 
ing from 10,000 to14,- 
000 heat units per Ib. 
The heating value of 
fuel required to de- 
velop one brake h. p. 
for one hour ina 
steam engine, varies 
from 16,000 degrees 
up to, and over, 100,- 
000 degrees, gov- 
erned by the charac- 
ter of engine, boil- 
ers, etc. The lowest consumption men- 
tioned, is attained in but few instances, and 
then only with triple and quadruple expan- 
sion engines, and boilers perfectly free from 
scale inside, tubes thoroughly free from soot 
and boilers and pipes covered to prevent 
radiation of heat, not a practical every 
day proposition; while the gas engine is 
guaranteed to produce one brake h. p. for 
one hour on a consumption of fuel ranging 
from 9.000 to 12.000 heat units. 

This is the condition to-day, which in the 
minds of leading engineers will in a few 
years eliminate the steam engine as a power 
factor. This condition has been reached in 
parts of Europe to a very considerable ex- 
tent; for instance the Krupp Iron Works, 
of Germany, the largest iron works in the 
world, using some 68,000 h. p. are operated 
almost entirely with gas engines, 

Articles of more or less length appearing 
in various periodicals of the day, contain- 
ing statements of the wonderful economy, 
the absence of smoke, danger from fire and 
explosion, ete., with producer gas engines, 
have aroused an interest in the minds of the 
ordinary reader, especially in the minds of 
those mechanically inclined, as to what is a 
gas producer? 

The ordinary stove of the base burning 


W. H. PATTON. 


type, is a good illustration of the gas pro- 
ducer. Start a fire in it, fill the magazine 
at the top with coal, and after your fire 
gets to burning in good shape, tightly close 
the damper in the pipe, leading from the 
stove to the outer air, and if there are any 
leaky joints in your stove, you will have a 
first-class gas producer in active operation, 
right in your room. 

However the gas producer for furnishing 
gas in your engine is a little more elabor- 
ate. By referring to the accompanying cut, 
it will be seen that a producer plant has the 
following parts; a producer or generator, 
smoke or vent pipe, evaporator, scrubber 
and gas receiver. The producer is an ordin- 
ary cylindrical stove, lined with fire brick 
in which the coal burns. The evaporator, 
containing water, is placed inside of the 
steel shell of the produder (see cut) in con- 
tact with the fire and generates steam 
which is conducted through a pipe and dis- 
charged beneath the grate, mixing with air 
as it is drawn up into the fire. 

The heat of the fire decomposes this 
steam into its constituent parts of oxygen 
and hydrogen. The hydrogen increases the 
heating value of the fuel 20 to 25 heat units 
per foot. The gas made from the coal, has 
a heating value of about 120 heat units per 
foot. Thus it wil) be seen that the hydro- 
gen raises the heat value in proportion, be- 
sides being a perfectly clean gas, and mak- 
ing the gas more combustible and quicker 
in its action. 

The second large vessel is what is known 
as the scrubber. This is a boiler iron cy]- 
inder filled with coke. The gas from the 
producer enters this scrubber at the bottom, 
passing upward to the pipe leading to the 
gas receiver and engine. 

At the top of this scrubber, a water pipe 
enters and water is sprayed on top of the 
coke, and runs down through the coke to 
the trap at the bottom. This accomplishes 
two purposes, namely, cooling the hot gas, 
and washing cut the dust, ashes and other 
impurities, which are drawn through the 
producer, by the suction of the engine. The 
gas receiver is simply a smail storage tank 
for gas. 

Operation: Starting the producer is ac- 
complished in the following way; a fire is 
kindled on the grate, in just the same 
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manner that you would start a fire in an or- 
dinary anthracite base burner. The vent in 
the smoke stack is opened to the outer air. 
(his is the same as the damper in the pipe 
of your stove. Your magazine is filled with 
coal, the blower is started, taking from 15 
to 30 minutes the first time that the pro- 
ducer is started, and must be operated until 
the test flame will burn with a bright blue 
flame. When this condition is reached, the 
valve or damper (shown in the cut by a 
in the smoke stack) is closed, the 
blower is stopped and the valve, shown by 
a cross in the pipe over the gas receiver, is 


cross 
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requires only about one pound of hard coal 
per h. p. hour, when the engine is operating 
at full load, the very small saving in the 
cost of soft coal fuel would not pay for the 
extra expense of a soft coal producer, in- 
stalling and operating the additional puri- 
fiers for engine units of than 500 to 
1,000 h. p. 

The utility of the producer gas system 
ranges from units of a few horse power up 
to the largest gas engines built, and include 
stationary and marine engines. In fact, 
great success has already been attained in 
operating large boats in Germany driven by 


less 


opened. The engine is then started when gas engines, using producer gas, 
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Producer Gas Machine 


the draft for the producer is furnished by 
the suction stroke of the engine. 

When the engine is shut down for the 
night, open the valve or damper in the 
smoke pipe and the natural draft is suffi- 
cient to maintain a fire over night. When 
it is again desired to start the engine, 5 or 
10 minutes blowing is sufficient to put the 
engine in condition, and again start the pro- 
ducer. The fuel used is anthracite pea coal, 
charcoal or coke, in this type of suction 
producer, 

The question will naturally be asked, why 
no. use soft coal which is cheaper? This 
can be done, but requires a much more elab- 
orate installation of scrubbers, purifiers, ete., 
on account of the greater amount of impuri- 
ties contained in this grade of fuel: besides 
requiring more care and time on the part 
of the attendant. As the suction producer 


As an instance of the great economy of 
the system, I might cite a case here in Chi- 
eago which has been in daily 
operation for six months past. 
was a 30 h. p. 


successful 
The power 
gasoline engine running on 
gasoline at a cost of $4.50 per day for fuel. 
As more power was needed, it was decided 
to use a gas engine of 60 h. p., and install 
a producer. The cost for fuel for gas now 
made by the producer from hard coal has 
averaged only 70 cents per day for a 9- 
hour day of the 60 h. p. engine. 


The big Hamburg-American liner “Ameri- 
ka” was dry-<locked and had two coats of 
composition applied to her hull at South- 
ampton, England, recently in the short space 
of 24 hours. Considering the area that had 
serubbed and coated this was 
sidered a great feat. 


to he 
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AN ELECTRICAL DISINFECTOR 


Of all the varied uses to which electricity 
has been applied one of the most unique, as 
ulso the latest, is to disinfect beds, blankets, 
mattresses, carpets and other similar arti- 
cies. The disinfector is a large metal cham- 
ber 6 ft. wide, 9 ft. long and 7 ft. high, 
which when closed is practically airtight. 
A steel cage, in five sections, is made to ro- 
tate by means of an electric motor. In each 
corner of the chamber extending its entire 


Destroys All Disease Germs 


length, and through the center are rows of 
electric lights of intense power. As the cage 
revolves its contents are treated to a light 
bath, and heated to a temperature of 300 
deg. The impure air is drawn out at one 
end and fresh air admitted under control at 
the other. The Electrical Review, London, 
Suys: 

The electric disinfector is claimed to con- 
stitute one of the greatest advances in sani- 
tary science and hygiene. The process has 
the effect of destroying completely, without 
use of steam or chemicals, the germs of dis- 
ease, and thoroughly cleaning the articles 
which, under the process, are submitted to 
the simultaneous action of light and heat 
rays. 


PROPER METHOD OF DESK 
LIGHTING 

The proper method of desk liehting, ae 
cording to J. R. Cravath, an illuminating en 
gineer, is as shown in the illustration. He 
says: 

“Badly arranged desk lighting is respousi- 
ble for much trouble with eye-sight. The 
best method of desk lighting is to place the 
light high at the left-hand side of the desk. 
By equipping a lamp with a good reflector 
and pointing it at an angle of about 45 deg. 
to the right, a strong, fairly even illumina- 
tion over the whole Cesk surface is obtained 
and the glare of the regular reflector from 
the paper passes off in a direction to cause 
no annoyance. 

“With a reflector, having a smooth white 
or polished reflecting surface, such as the 
ordinary green opal desk shade, polished 
aluminum or white enameled shades, lamps 
with bulbs frosted by the etching provess 
should always be used to avoid the streaks 
which are always present in the light from 


| 


Desk Properly Lighted 
clear bulb lamps with these shades. These 
streaks are largely eliminated by frosted 
aluminum, prismatic glass, fluted opal, or 
properly corrugated mirror type of reflec- 
tors.” 


Shop Notes for 1906, 228 pages, 667 
articles and over 500 illustrations, will 
be ready for delivery December 5. It 
reprints all the matter which appeared 
in Shop Notes Department of this mag- 
azine during 1905. «A gold mine of 
information.’ Price 50 cts., postpaid. 
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THE BATTLESHIP vs. 
THE TORPEDO BOAT 


Shall the nation build battleships or tor- 
pedo boats to protect herself in the future? 
(his is the leading problem in the minds 
of the greatest paval engineers of the 
world to-day, and while carefully worked 
out theories and circumscribed experiments 
will determine the question for each navy, 
the demonstration of superiority remains 
with the future. The past, including the 
Japanese-Russian war, has contributed little 
towards solving it. Deep-seated prejudice, 
priding itself, since naval warfare began in 
spectacular armadas in battle array, finds it 


however, not more than an average of ten 
torpedo boats would be destroyed to a bat- 
tleship, it is estimated. 

The torpedo boat carries no armament for 
her protection. What avail would it be be 
fore the steel-clad, fire-belching monster she 
goes forth to destroy. She is a frail little 
steel craft, vrowded with big engines that 
cause her to quiver like a hunted deer and 
send her skimming over the waters at the 
rate of 35 miles an hour. Under cover of 
darkness or fog she goes forth and success 
or failure depends upon getting within firing 


Copyright, Waldon Fawcett 


Bridge of U. S. Torpedo Craft 


hard to yield up its trust in the noble battle- 
ship; on the other hand, there is a voice 
rising from a million throats proclaiming 
her obsolete, and demanding that progress 
come to its own in the shape of torpedo 
boats. 

Probably the best argument that has been 
advanced for the torpedo boat is one given 
by Hudson Maxim, who declares that 50 tor- 
pedo boats can be built at the cost of one 
battleship, and all manned with fewer 
men than one battleship would require, and 
therefore, if 50 torpedo boats were lost in 
destroying Gne battleship, the loss to both 
sides would be equal. In actual warfare. 


range of her prey without being discovered. 
The little craft has two terrible betrayers 
which threaten her constantly: The power- 
ful searchlights of the foe and the glow 
from her own funnels venting the smoke 
from her big engines. But if she succeeds 
in getting within 2,000 yards of the enemy 
without being detected and drawing a terri- 
ble rain of shell, the doom of the battleship 
is sealed—one effective torpedo is sufficient 
to sink her; and the wonderful automatic 
action of the torpedo is certain to be effeet- 
ive on impact within its range. Nearly 
every one knows the construction of the 
Whitehead torpedo. Its charge of gun-cotton 
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Torpedo-Boat Destroyer ‘‘Whiting,’’ Traveling at Over 35 Miles an Hour, and Just About to Discharge 
Her Bow Torpedo at a Floating Target 


at the head, its flask of highly com- 
pressed air furnishing power to its engines 
and motors, its balance-chamber with 
the wonderful mechanism keeping it just 
at the desired degree of submergence, oper- 
ated by the pressure of the water through 
which the torpedo speeds, its machinery of 
locomotion in the compartment at the 
stern, its spinning propellers and the gyro- 


scope which keeps it true to its course. 
A single torpedo costs from $1,500 to 


$3,000 and these used by the United States 
are in two lengths—12 and 17 ft. They are 
porpoise-shaped and their greatest diameter 
never exceeds 18 in. A torpedo weighs 
one-half ton. Torpedoes are sent out from 
the manufacturer in five sections, each sec- 
tion containing upwards of 2,000 separate 
pieces, such is the secrecy observed. The 
torpedo is aimed by means of an automatic 
“director” which acts according to the speed 
of the torpedo boat and of the target. The 
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After Conning-Tower and Gun Platform on a U. S. Torpedo Boat 
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Remarkable Photograph of Torpedo in Flight 


speed of vessels varies, however, and here 
enters the element of uncertainty. Cordite 
or gunpowder is used to fire the torpedo 
from its tube. 

A torpedo-boat costs from $50,000 to $250,- 
000, while our finest battleships cost up- 
wards of $7,500,000 and the tendency is to 
increase the size and, consequently, the cost 
of the latter. The battleship has no safe- 
guard against the torpedo which can tear a 
hole through the heaviest steel plating. If the 
battleship could be rendered torpedo-proof, 
then supremacy would be established. 
Experiments in this line have been made. 


her 


The fated “Petropavlovsk” had numerous cel- 
lular compartments, constructed to this in- 
tent, but when a torpedo tore a big hole in 
the hull the compartments on that side filled 
with water. Other methods have been tested 
without and one great 
that no nation is willing to sacrifice an ex- 
pensive battleship to such tests. Thus the 
construction of the new battleships proceeds 
with an equipment of submerged torpedo 
tubes and the question remains unsettled. 
England, however, long-headed in affairs of 
this nature, is adding swarms of torpedo 
beats to her powerful array of battleships. 


success obstacle is 
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Torpedo and Firing Tube on a U. S. Torpedo Vessel 
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MOTOR CAR SAFEST VEHICLE IN 
LONDON 


Motor Cars: 
142. 


The operation of motor cars in London 
is found to cause fewer accidents than any 
of the several kinds of vehicles which use 
the streets of the great metropolis. There 
are, of course, a smaller number of motor 


Tramcars 
292. 


FA cars than cabs, for instance, nevertheless 
Ze the comparison is interesting. During the 
_ past year vans caused injuries in 2,157 cases 


while motor cars are at the bottom of the 
list with only 142 to their account. The 
comparison is graphically set forth in the 
illustration. 


Private Carriages: 
564 


TELEPHONES IN THE MAINE 
FORESTS 
4 
The dense Maine forests in the vicinity of : 
+ Moosehead lake, primeval in character, with 5 


Cabs 
1549, 


trees of giant growth and for vast stretches 
showing no trace of man, are threaded with 
telephone wires and the thousands of mes- 
sages that hum their way through the for 
ests daily is sufficient testimony that the 
huntsman, the logger and the fire warden 
would now find these instruments ind:spens- 
able to their lives there. 

The huge trees form living telephone 
poles, and the porcelain insulators are 
placed on them but a little avove man’s 
reach, while despite the difficulties and the 
wild surroundings, the linemen make quick 
progress, stringing miles of wires in a week. 
The telephone is particularly useful along 
the west branch of the Penobscot river to 
the men driving logs. The river has a se- 
ries of dams used both to hold the water in 
time of drought and to control the flood and 
a large crew of men is kept at these dams ; 
at all times. In driving logs down the 
river frequently they jam or pile up in pass- 
ing over rough places in the stream. The 
man at the phone is watching alertly, and ia 
when the jam is a big one he telephones the 
crew at the dam above to close the gate 
and stop other logs from coming down 
stream until the jam is broken up. Dyna- 
mite is used to break up the jams, and 
when this is accomplished the telephone 
man tells the dam crew to open the dam 


1774, 


Carts, Wagons and Drays: 


Site. 


Vans: 
2157. 


again. 

Before the installation of the telephone 
lines men were stationed along the stream | j 
at frequent intervals and shouted messages 
down the line. Fire wardens, also, find the 
telephone of great advantage. Powerful 


field glasses and range finders are used to 
locate the fires. 
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A PORTABLE TUNNEL 


Built in Sections, Which Are Launched on the Seine Like Ships, Then Floated to 
Position and Sunk 


french engineers are at present engaged 
n building on dry land a huge double tun- 
nel to cross under the Seine and accommo- 
date the trains of line 
No. 4 of the Metro- 
politan underground 
riilway of Paris, de- 
scribed in the July 
Popular Mechanics. 
rhis most notable de- 
parture in tunnel 
construction since the 
hore under the Har- 
lem river in New York 
rapidly 


success- 


wis made is 
approaching 
ful completion. The 
novel method of pro- 
cedure was necessitated 
from the facet that the caissons which are 
to constitute the tunnel must not extend 
above the level of the river bed, in order 
not to impede navigation, and to build them 
in the position they were to occupy, at that 
depth, the work would have had to have 
been carried on from a platform built in 
the water. or else in a water-tight compart- 
ment with exceedingly strong walls. This 
Was not practical, and so, through ex- 
pediency, the tunnel was built on the banks 
of the Seine, a shallow harbor in Paris with 
a slight declivity suitable for launching be- 
ing the spot selected for the special plant 
which stands beside a temporary pier. 


First Section of the Tunnel Launched on the Seine 


Caisson in 


The first of the caissons has been built 
and sunk. It is 115 ft. long, 2914 ft. high 
and 30 ft. wide; in the words of La Nature, 

“An immense metal 
top.” Until ready to 
launch the caisson re 
mained open, then 
the ends were sealed, 
temporarily, and it was 
run out from the 
slip in which it had 
been built, on rails 
extending for a_ dis 
tance under the water 
and supported by 
trestle work. In order 
to make the distance 
the caisson must 
travel on rails as short as possible, the level 
of the Seine was raised 1.3 ft. on the day 
of the launching by a series of parallel 
dams down stream. The caisson, weighing 
approximately 280 tons, was controlled by 
powerful tackle as it moved along the 
greased slides. The descent into the water 
was gradual and without a jar until finally 
the huge steel structure floated lightly as 
a boat. It was then towed to the other 
side of the Seine and moored until the fol- 
lowing day. 

In moving the caisson to the place where 
it was to be sunk, great caution was re- 
quired to keep its top from striking against 


the Slip 
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the arches of bridges. Also it was neces- 
sary to diminish the amount of air in it 
by forcing in water to act as ballast, and 
yet the amount of water must be carefully 
gauged, as the Seine is only about 10% ft. 
deep at that point. 

Arrived at its destination the caisson was 
moored along a palisade of piling placed 
obliquely to the course of the Seine and 
other piles were driven to form a palisade 
on the opposite side. Then the caisson was 
caused to descend and sunk into an excava- 
tion previously made. Later it will be 
lodged securely in place. 

All the other caissons required to make 
the tunnel will be handled in this way and 
sunk end to end, then the temporary wall 
at the extremity of each will be removed 
and the remarkable portable bore will be 
complete. 


ARTIFICIAL TRAILS FOR TRAIN- 
ING HOUNDS 


In England, where hunting is a popular 
sport, artificial trails are laid to train the 
pack to follow the scent. In laying the trail 
a unique contrivance is used. It consists of 
a wheel, on the rim of which are four buck’s 
feet, and having a curious canister, filled 
with the buck’s sweat, 
at the axle. <As the 
wheel revolves the 
buck’s feet make tracks 
on the ground and the 
sweat pecolates from 


Laying the Trail 


the canister, setting up an artificial scent, 
which the hounds follow readily. The illus- 


tration is by courtesy of the Illustrated 
London News. 
—— 


A gas meter which was installed in Lon- 
don in 1859 is still in use. It ought to be an 
exemplary meter for it is in a church. 


POPULAR MECHANICS 


AN EASY METHOD OF DRAWING 

A system of drawing which greatly assists 
and facilitates the work is fully described in 
an extremely interesting article in Wood 
Craft. The method involves the use of 
specially ruled paper, the lines, however, 
are not strong as shown in the cuts where 
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How a Wrench is Drawn 
they appear heavy in order to be more 


easily understood. When the sheets are used 
for blue printing, the ruling scarcely shows. 
An examination of the illustrations will ex- 
plein the plan. The prepared paper, which 
can be purchased ready for use, is ruled in 


Easy to Draw 


the three isometric directions, instead of 
being ruled in squares like the regular cross 
section paper. 


— 


WATER SUPPLY FOR COUNTRY 
BUILDINGS 


A gas engine expert of national reputation 
remarked to the editor of this magazine re- 
cently that in a few years the windmill now 
found on almost every farm would disap- 
pear. He stated that the gas engine, which 
con be depended on to pump water and do 
other work, at the precise moment when the 
service is wanted would eventually replace 
the windmill. 

In this connection, another evolution is 
worthy of note, and that is the reservoir 
for containing the water. Steel tanks placed 
in basements or underground are rapidly 
taking the place of the wooden tower-tanks. 
The reasons for this are concisely stated 
by Wm. Paul Gerhard, a recognized author- 
ity on country water supply. He says: 

Exposed towers must suffer the deteriorat- 
ing effects of the weather, and they also 
ust be able to withstand heavy wind pres- 
Wooden tanks when left standing 
empty and exposed to the sun become 
leaky; those intended for winter service 
should always be frost-proof in the best 
manner. Outside tanks are made of wrought 
iron or steel with riveted joints, and such 
tanks are nearly always round in section. 
They cost from 50 to 100 per cent more than 
wooden tanks without having superior ad- 
vantages to offset the larger cost. The rea- 
sons why wooden tanks are more often used 
than steel tanks are that the latter are more 
difficult to erect, they give trouble by rea- 
son of sweating, and they rust soon if the 
outside paint is not constantly renewed. The 
objection to inside tanks is that their size 
must necessarily be limited, hence they pro- 
vide an insufficient storage of water. 

Pressure Tanks.—This system has many 
sanitary and constructive advantages, pro- 
vides for an excellent fire protection, and 
does away with the use of fire engines. The 
water stored in the underground tanks is 
kept cool, remains pure, and cannot beceme 
contaminated as in the open tanks. More- 
over, in the case of the underground source 
of supply, there is no exposure of the water 
to the sun’s rays, hence there will be no 
annoying growth of algae. There is also 
no trouble from freezing of the water in the 
reservoir. In all cases where objection is 
raised to the appearance of an elevated 
tank, or to the heavy additional expense re- 
quired to make it look well, this system is 
well adapted and worth investigation on the 
part of property owners, 


sures, 
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FLASHING LIGHTS ON 
WIRES 


TROLLEY 


The sight of a trolley car at night causing 
blinding flashes of white and blue lights 
along the troliey wire is one familiar to all 
our readers. These flashes occur at quite 
regular intervals and at the point where the 
wire is suspended. At those points, the wire 
is held by what is called a trolley ear, which 
partially encloses the wire. The wire is 
either clamped tightly or soldered to the ear 
to bold it in place. 

When the groove of the trolley wheel be- 
comes unevenly worn the wheel does not 
make a smooth even contact when passing 
under the ears, and the space between allows 
the current to jump across the small gap and 
in doing so becomes visible, forming an arc 
which appears as a flash because of so short 
duration. This explains why one car will 


_ Fig. 1 


Trolley Wheel Contacts 


flash the entire length of the line and the 
one following will emit no flash. The same 
result is also produced when a trolley ear 
becomes worn or bent so it does not evenly 
fit the groove, but the worn trolley wheel is 
the usual the electrical display. 
Figs. 1 and 2 show a trolley wire fitting 
evenly into the groove of a trolley wheel. 
Figs. 3 and 4 show the uneven connection 
at trolley ears, due to the groove being worn. 

An English lineman, H. Dudgeon, who has 
made a study of overhead construction says 
in the London Electrical Review: 

“IT found that the ears seemed to wear ir- 
respective of the way they were suspended 

either rigid, span or puil-off—but that the 
wear varied according to the gradient of the 
road, the number of cars using it, and the 
type of ear. On a level road, both ears on 
the same span wear alike, but on a hill those 
on the up line wear worst, and the steeper 
the hill, the more wear on the ears.” 


cause of 
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NOTABLE CONCRETE CONSTRUCTION AT DE- 


bp 


The two views are of the same building 
showing the rapid progress made in less than 
two weeks. This structure is a three-story 
manufacturing building 103 ft. by 319 ft., 
built of reinforced concrete and tile—a con- 
struction at once fireproof and durable. Just 
how long buildings of this type will endure 
is not, of course, yet known, but concrete 
engineers claim for them a century or more 
unless torn down. The foundations are con- 
crete, as also the basement floor and the sup- 
porting pillars and cross beams are of rein- 
forced concrete. The partitions and roof are 
of tile. A shell of brick will be used for the 
exterior wall surface. 

Work was commenced September 11, and 
the building was practically completed No- 
vember 15.—Contributed by F. S. Cummings, 
Detroit. 

Gas plants are being constructed in ell 

parts of Japan 


— et) 
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As the Work Appeared on October 12, 


PANAMA CANAL CONSTRUCTION 


By John Barnett. 


Before I left Panama for the United States 
I noticed in the Panama Star & Herald, 13th 
August, another canal plan by Major Cassius 
E. Gillett proposing a 100-ft. level canal, cost- 
ing probably $100,000,000. Much valuable 
time may be spent in considering the various 
propositions, but in the end the decision wil! 
be to build a sea level canal for the reason 
that it is the best and the cheapest in th: 
long run, and should be 250 ft. wide to ac 
commodate vessels of the near future. 

It can be carried out in about seven year 
by using proper machinery and working * 
mile sections, or less, according to hills o 
rock to contend with. House the men an’ 
feed them, right at the point of work, wit 
good substantial food at a fair price. Hay 
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TROIT SHOWING PROGRESS MADE IN TEN DAYS 


and as It Was on October 23 


three gangs of men on each section working 
eight-hour shifts night and day. 

Durm the Chagress river and use the water 
io run turbines generating electricity to light 
the canal from one end to the other, also 
for operating power plants, ete. This dam 

be arranged to allow an overflow of 
ihout one quarter more water than its nat- 
ural flow in times of flood. Electric lights 
und power would also be useful after com- 
pletion of canal—and all this at compara- 
lively little expense. An _ electric railway 
parallel with canal would be valuable. 

The entrance to the canal at each end 
should be 350 ft wide. Grade both sides 
of canal to an agreed level, then fill up all 
the back low-lying swamp land, ete., by 
using suction dredge pumps capable of hand- 
iing 6,000 cubie yards of material per hour 
each. Tlave two in the canal at each end 
to follow up other excavators and grading 
canal to its proper depth as they go. After 


all the low and swamp lands are filled up, 
then have ready for use large, fast steam 
barges, that can be built to haul the dredg- 
ing out to deep sea; these barges can 
be better handled than ordinary barges with 


steam tugs to haul them out and back; 
in fact, if properly built would do 
the work much quicker and after com- 


pletion of canal could be easily altered 
for freight barges and I think would readily 
sell. By this method the canal could be 
finished and opened up for commerce by 
December, 1912, for we have the men, we 
have the will, and we have the money. 

The tide level locks should be double or 
twin locks to accommodate both 
ways, up and down, and should be 1,100 ft 
long by 125 ft. wide, each, to accommodate 
vessels of the near future 1,000 ft. by LOO ft. 
beam. This class of vessel will make ocean 
passenger travel a luxury, and will be of 
advantage in handling freight. 


vessels 
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ASCEND ALPS IN ELEVATOR 


Persons not hardy enough to risk the rig- 
ors of Alpine climbing are now enabled to 
mount to the summit of the Hammet- 
Schwand mountain, 3,600 ft. above sea 
level, by means of 
the longest lift in 
the world, an ele- 
vator 600 ft. high, 

The elevator is 
located not far 
from Lucerne, and 
the tourist who 
wishes to ascend 
follows a_ pictur- 
esque road cut out 
of the. side of the 
mountain ant over- 
hanging the lakes. 
In thirty minutes 
he arrives at a 
grotto in which the 
elevator shaft is 
hidden. The eleva- 
tor is operated by 
electricity. The 
eage is 12. feet 
Square and only 
seven passengers 
are carried each 
trip. For the first 
213 ft. of the as- 
cent the cageshoots 
up through a well 
of masonry, then 
suddenly emerges into the glare of day, 
still rising in its slender shaft of steel lat- 
tice work, through a distance of 387 ft. 
The ascent is made in three minutes. At 
the top the passengers land on an open 
gallery leading to the summit of the moun- 
tain, where the view is glorious. 

Two strong steel cables are used to lift 
the cage, and in case the electric power is 
interrupted it can be lowered by hand from 
within to the starting point. <A steel lad- 
der runs up the full height of the shaft. 


Alpine Lift 


PROTECTED TIRES AND WOOD 
WHEELS FOR MOTOR CARS 
The enormous production of motor cars of 

all kinds, here and abroad, is making such 
a demand for rubber used in the tires, that 
some method of sub- 
stitution or protection 
of the rubber tires is 
becoming an absolute 
necessity. Already man- 
ufacturers are using 
less and less pure rub- 
her, because purchasers 
are unwilling to pay a 
price for tires which 
a genuine rubber tire 
must bring. And the 
application of power to large passenger and 
freight vehicles necessitates rubber tires of 
such large proportions as were undreamed 
of a few years ago. In all the arts requir 
ing rubber there is a constantly increasing 
demand, which is causing a steady increase 
in the price of raw rubber. 

Among the most recent ideas in tires the 
Motor Age cites a French invention by 
Herault which consists of a metal tread per 
manently united with the tire casing; out- 
side the rubber tire is a heavy leather strip 
to which are fastened 
metal blocks, alternat- 
ing square and oblong 
in shape, which are riv 
eted through the tire 
easing. It is hoped the 
plan will prove success- 
ful. 

For heavy vehicles an 
American company is 
making a wheel with 
the rim built up from 
sections of wood blocks 
which have been chemically treated. Any 
segment can easily be removed and re 
placed and the wheel costs less than one 
rubber-tired wheel, and is expected to last 
three times as long. 


IN THE JANUARY ISSUE WILL BEGIN 


a series of articles on the qualifications necessary 
for a young man to succeed in the leading industria! 


occupations: 
pations offer. 


Also, the inducements which such occu- 
These articles have been written by the 


editors of the leading trade and technical journals 
representing the subject discussed. 
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POPULAR CHEMISTRY 


By Max D. Slimmer, [1. A., Ph. D. 


This department will appear regularly in the future and will contain talks on chemical subjects 
of general interest written in unscientific language ‘‘so that you can understand it.’’ It is hoped that 
the readers of Popular Mechanics will assist us in making this section of the magazine as helpful as 
possible and with this end in view suggestions as to articles of interest or inquiries on chemical sub- 
jects will always be appreciated. In this connection its editor will be pleased to answer for our read- 
ers all questions that may be addressed to him, only stipulating that the answer must not requive the 
expenditure on his part of any expense for analytical work or extended research. Address all inquir- 
ies with self-addressed and stamped envelope to Dr. Max D. Slimmer, 357 Dearborn Street, Chicago. 


BOILER ROOM CHEMISTRY. 

An understanding of simple chemistry 
can probably best be brought to readers of 
“Popular Mechanics” by selecting some sub- 
ject of general interest to serve as an illus- 
tration of the various facts that will be 
treated in these talks. Probably, a study 
of economy in industrial operations, from 
the standpoint of the power plant, more 
nearly meets these requirements than any 
other subject one might select. In addi- 
tion to being suitable for explaining many 
simple chemical phenomena, it is of vital 
interest to every one connected with any 
manufacturing enterprise, whether he be 
employer or employee. When we stop to 
consider that a saving of $5.00 a week can 
easily be effected, even in a small power 
plant, by the proper observance of the facts 
that will be set forth in these articles, and 
that this represents $250.00 per annum, or 
the gross earnings on an_ investment of 
$2,500.00, one can realize the importance of 
the subject of boiler room economy. No 
other item about the average industrial plant 
offers greater opportunities for saving, or 
yields more gratifying results, 

The subject naturally divides itself into 
three parts. First, we must consider com- 
hustion, fuel and the conditions under which 
it should be used; secondly, the water sup- 
ply, boiler compounds and methods of water 
treatment; and thirdly, a consideration of 
lubricating oils. A consideration of sources 
of power, other than steam, will not fall 
into the scope of these articles, as the 
chemistry involved is, for the most part, not 
such as can be untechnically made clear. 


COMBUSTION, 


The word combustion is, of course, famil- 
iar to every one, and we all know that, 
when a substance burns, as we ordinarily 
say, it gives off heat and light. Now, what 
really takes place when a substance burns? 
What do we mean when we say that we 
kindle a fire? If we take a candle, and 


light it, we notice that it grows shorter. 
We say it burns up. Now, take the burn- 
ing candle, and place it under water. The 
flame goes out. Evidently, more than light- 
ing is necessary to make a candle burn. 
Next, place the candle on a small wooden 
float on the surface of a bowl of water, and, 
after lighting it, cover it with a fruit jar, so 
that the sides of the jar are under the sur- 
face of the water. What happens? The 
candle becomes extinguished. In the same 
way, a candle set on the table, and covered 
with a tight fitting jar, goes out in a short 
time. The larger the jar, the longer the 
candle burns. In a word, the candle de- 
pends on something in the air for its ability 
to burn, and, in burning, this substance is 
used up. 

Phosphorus is a substance which burns 
very much more easily than a candle, in 
fact, in order to keep it from burning spon- 
taneously, it is necessary to keep it under 
water constantly, Let us then take a small 
piece of phosphorus, about as large as a 
pea and place it on a large cork. Place this 
cork on the surface of a dish of water, tak- 
ing the greatest possible care to prevent 
the phosphorus coming in contact with our 
hands. The next step in the operation is to 
light the substance quickly and, with the 
greatest possible speed, cover the dish with 
a fruit jar. The phosphorus burns with a 
bright flame and the jar becomes filled with 
white fumes. After the vessel has cooled, 
we notice that the volume of gas within it 
has decreased and, if the operation has been 
carried out carefully, we will find that about 
one-fifth of the air has been used up. That 
part of the air which has been consumed is 
oxygen. The process which substances un- 
dergo, when they combine with the oxygen 
of the air, is called oxidation. 

Oxidation is, perhaps, the most obvious, 
and commonest, chemical phenomenon. The 
process is taking place about us constantly. 
In many cases, such, for instance, as the 
rusting of iron, which is a true oxidation 
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process, it takes place at ordinary tempera- 
tures, Again, higher temperatures are nec- 
essary, before some substances will com- 
bine with oxygen. This change is often ac- 
companied by the evolution of large quan- 
tities of heat. Every reaction which takes 
place rapidly, if it be accompanied by so 
great an evolution of heat as to produce in- 
“andescence, is termed combustion. In or- 
der to bring about the combustion of the 
substance to be burned, it is often neces- 
sary to raise its temperature considerably. 
This accomplished, further heating, from 
without, is not required. 

The temperature at which combustion 
takes place is known as the kindling point, 
and it varies for various substances. For 
example, phosphorus ignites at very low 
temperatures. Upon this property its use 
for match heads depends. Matches are 
made by dipping woed first in phosphorus, 
and then in sulphur. The kindling points 
of the three substances, are, taking the 
lowest first, phosphorus, sulphur, and wood. 
The phosphorus ignites, and the heat evolved 
raises the sulphur to its kindling point. 
In turn, the sulphur ignites the wood, and 
this, once raised to its kindling point, burns 
steadily. 

When phosphorus was burned in air, it 
underwent combustion, and consumed all 
the available oxygen, and the residue no 
longer supported combustion; that is, the 
phosphorus ceased to burn. On the other 
hand, when the candle burned, it behaved 
quite differently. The volume of air, in 
which the candle burned, was not appreci- 
ably diminished, although it had lost its 
power to support combustion, How can we 
explain this variance? Let us take a glass 
of water, and add a small piece of fresh 
lime. The lime crumbles, and the water be- 
comes milky, and perhaps warm. If we 
let the glass stand quietly for some time 
the solution will become clear, and all the 
lime will settle to the bottom. Should we 
taste some of this “lime water,’ we should 
find that it tastes soapy. This alone shows 
us that this can not be simply water. To 
further convince ourselves of this fact, how- 
ever, let us evaporate some of it. Upon 
evaporation, we find a slight solid residue. 
The water has dissolved some of the lime. 
For the present, we shall say no more about 
the subject of solution, but we shall treat 
of it fully, when we discuss the question of 
water-supply for boilers. 

Let us now pour some of the lime water 
into a fruit jar and shake. Next, place a 
burning candle into a second fruit jar, put 


on the cover, and wait until the candle gu \s 


g 
out. Now remove the candle, and pour sou. 
lime water into the jar, and shake. The 
lime water becomes turbid. As we found 
above, when we shook lime water and pure 
air together, no turbidity was noticed. {t 
is obvious, then, that the cloudiness whic 
we now observe, is due to the fact that tho 
candle, when it burned, changed the cha: 
acter of the air. It contains some new sul) 
stance. We ascertained this fact by the use 
of lime water. Any substance which makes 
known to us the presence of another sul 
stance, we cail a reagent. Lime water, 
therefore, is a reagent for the substance 
that is formed when a candle burns. 

Now let us take another portion of th 
lime water, and blow into it, We notice 
that the lime water again becomes turbid 
Evidently, our breath contains the same 
substance that is produced when the candle 
burns. In other words our bodies must be 
burning, just as the candle burns, and the 
force exerted when we lift something, or 
walk, or do any other work, is in some way 
similar to the energy stored in the boile 
This substance which gives the reaction wit! 
lime water is known as carbon dioxide 0) 
carbonic acid gas. It is formed whenever 
carbon or carbon compounds burn. 

When a candle burns carbon dioxide is 
not the only substance formed. If we were 
to hold a cold glass over the flame we should 
notice that the cold surface soon becomes 
covered with a dew and on careful examina 
tion we should find this to consist of pure 
water. Water is a compound of oxygen and 
hydrogen just as carbonic acid gas is a com 
pound of oxygen and carbon. Such com 
pounds of oxygen with other substances are 
known as oxides and are formed whenever 
any material burns. Up to this point we 
have become familiar with one gaseous 
oxide and a_ liquid. There are, howeve! 
many substances which give solid oxides 0: 
burning. Such substances do not los 
“weight on burning as does the candle or « 
*piece of coal. A common example of a mi 
terial which grows heavier on burning i> 
ordinary iron. When iron burns it forme 
rust. Ordinarily iron does not combine wit! 
oxygen rapidly enough to produce inca! 
descence. If, however, a piece of iron wi! 
is ignited in a vessel containing pure ox) 
gen it will burn with a bright white liz! 
and the iron oxide formed will be fou! 
to weigh almost one half as much agi 
as the iron originally taken for the expe! 
ment. 

(To be continued.? 
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BIG veDERS FOR RAILROAD 
EQUIPMENT 


The presevt year promises to break all 
records in the construction of railroad equip- 
nent The Reilway Age compiles the fol 
lowing comparison of 41 weeks of 1905 with 
1962, which was record-breaker. 

41 Weeks 


1902. 1905. 


I: will be noted from the above table that 
rders for freight cars for the first 41 weeks 
of the eurrent year are in excess of any 
previous year, while the contracts for pss- 
senger enrs and locomotives, if continued at 
their present rate, will also exceed any pre- 
vious record. 


A MOTOR SALVAGE CAR 


Next in importance to the fire-fighting ap- 
paratus in the preservation of property in 
our cities comes the salvage car. Every 
moment from the time the alarm is received 
until the salvage crew has saved all it can 
from the flames is of utmost importance. 
With this in mind, the more progressive 
cities have adopted the use of motor salvage 
cars, which enable the crew to arrive at the 
scene of the fire in the least time possible. 
Cineinnati, Ohio, is one of the cities thus 
equipped for effective service. Her salvage 
car consists of a touring car chassis rigged 


Courtesy Winton Motor Carriage Co. 


Cincinnati’s Motor Salvage Car 


with a specially designed body, equipped 
With all the necessary apparatus and carry- 
ing a large crew. 


NEW PROCESS FOR COOLING CARS 


A new process for icing fruit cars is 
peing tried in California. One icing is ex- 
pected to last during the entire trip. The 


Forcing Cold Air into a Fruit Car 


secret lies in exhausting all the warm air 
from the car and at the same time forcing 
an blast through the ice, with the result 
that in six hours all of the air in the ear 
is reduced to freezing and the fruit thor 
oughly chilled.—Contributed by A. C. Whee 
lock, Sacramento, Cal. 


TAX ON INDUSTRIAL ALCOHOL 
SHOULD BE REDUCED 


Industrial alcohol, which is made from a 
variety of preducts such as potatoes, beets, 
corn, ete., has already demonstrated its fit- 
ness as a fuel power for motors, launches, 
automobiles and many other purposes. It 
seems to be the one available fuel capable 
of competing with gasoline, the price of 
which is constantly advancing. European 
countries have reduced or removed the tax 
on industrial alcohol; here the tax is 2,000 
per cent of the cost of making. This tax 
should be either entirely removec, or, if nec- 
essary, to be taxed in order to control the 
manufacture, then let the tax be a nominal 
one and not prohibitive as t present. 

3urnt linseed oil is that which has been 
boiled three times. It is darker than other 
oils and will not spread out on paper, and 
for this reason is used by litho printers. 
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NOVEL FRENCH LOCOMOTIVE 


Which May Revolutionize Present Designs -- In 
Reality a Double Header With Only One 
Boiler and Crew, and No Tender 


In order to avoid the use of two locomo- 
tives, or the cutting in two of heavy trains 
on certain divisions of the Nord Railway of 
France, the chief mechanical engineer, Mons. 
du Bosquet, has designed and built two ma- 
chines which are the wonder of European 
railroad men. 

The new type is in reality a double header, 
with only one boiler, one crew of two men, 
and no tender. There are two sets of six- 
coupled drivers with two pair of carrying 
wheels between. Drivers are 574% in. diam- 
eter; carrying wheels 3314 in. diameter. The 
locomotive is four-cylinder compound; the 
rear cylinders with diameter of 15%4 in. and 
26%, in. stroke, are high pressure. The low 
pressure cylinders which actuate the for- 
‘ward set of drivers are 24%, in. diameter 
with 26% in. stroke. In starting or on 
grades both sets of cylinders can be worked 
high pressure. To increase the weight on 
the drivers four side tanks for water are 
built. 

. The steam passes from the boiler to a 
rotatable joint at the rear of the firebox— 
{below the fire door and above the pivot of 
the rear set of wheels. From this rotary 
joint a separate steam pipe supplies steam 
‘to each of the high-pressure cylinders, a 
?special system of knee-jointed pipes connect- 
‘ing the high-pressure eylinders with the 
‘low-pressure cylinders, while the utilization 
‘of the new type of intercepting and starting 
valve recently brought out on the Nord of 
France Railway permits of the starting of 
the two groups of engines as simple expan- 
sion engines. The ends of the two cross 
beams are provided with slides bearing on 
castings attached to the rear running gear 
frames, and by this means the rear set of 
wheels can turn in a horizontal plane round 
its pivot, but cannot move in any other 
direction as can the front set, which have a 
spherical pivot. Buffer springs are provided 
with a view to minimizing the transverse 
oscillations and the front set can thus adapt 
itself to the inequalities of the road, without 
in any degree affecting the suspended mass 
resting on the central girder. The Railway 
Review says: “In the course of some recent 
official trials, the engine illustrated herewith 
proved its ability to haul a load of nearly 
900 tons, over a grade rising 1 in 80, at a 


French Compound Duplex Freight Locomotive, Nord Ry. 
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speed of 12 miles per hour, the engine pass- 
ing with ease over curves of 231 ft. radius, 
whilst when it was traveling at a speed 
exceeding 43 miles per hour, the engines 
were perfectly steady. 


GREAT FACTORY OF CEMENT 
BLOCKS 


The largest wagon factory in the world 
is now being erected at Moline, Ill, and 
will cover 15 acres. The building will be of 
cement blocks, with an estimated saving 
over brick of $24,000. The power through- 
out will be electricity. 


A DOG MOTOR 


A dog motor is in successful operation in 
California. This suggests an opportunity for 
some one with a fancy for figures to esti- 
mate the amount of useful power now run 


ning at large, serving no useful purpose, 
throughout the land, 
The illustration leaves little description 


necessary as to the construction and opera 
tion of the motor which is connected by a 
rope drive to a grindstone. In this particu 
lar instance the dog enters into the work 
with evident pleasure, and makes no effort 


a By = 
Courtesy G. R. McLean, Carpentaria, Calif. 


The Motor in Operation 


to escape. Where the service is less willing 
the wheel can be covered with wire netting 
to keep the from escaping, and a 
small ratchet wheel and (mechanical) dog 
placed on the axle will insure movement in 
the right direction only. 


power 


In a test of submarine signaling conduct- 
ed on the “Lucania” in England re 
cently, a signal bell on a lightship at the 
mouth of the Mersey was heard at a dis- 
tance of nine and one-half knots. The ves- 
sel was under full steam at the time. 


vessel 


HOW FURNITURE IS MARKETED 


Continuous Expositions of Ever-Changing Displays 
Fill Great Buildings 


The American people spend considerably 
in excess of $100.000,000 every year for fur- 
niture. In this is included the modest fur 
nishings for housekeeping in a single room 
and costing all told only $25 all the way up 


to the $100,000 order to furnish a mansion 


New York Furniture Exchange 


Furniture is one of those things of which 
the traveling salesman cannot carry a full 
line of And the styles are ever 
changing, with as many new novelties as a 
dry goods store. The retail dealer, there- 
fore, has to come to the seller to select his 


samples, 


stock. This has brought about during the 
past few years the establishment of great 


expositions, where 
and sell their goods, 

In New York and Chicago immense sky- 
have 


manufacturers display 


been 


scrapers erected for this exclu 
sive purpose, where everything manufac 
tured in the furniture line is exhibited by 


the manufacturers. At first these exposi 
tions were held each spring and fall, but 
now they are made continuous throughout 
the year. The buildings are specially con- 
structed as to light, even temperature, and 
fire protection. 


In the fall before the furnace is started 
up for the winter, the registers all over the 
house should be closed and a good fire built 
to roast the germs and foreign matter that 
have collected in the pipes during the sum- 
mer, This is recommended as wise precan- 
tion by Dr. Spalding of the Chicago health 
department, who that these germs 
mingle with the atmosphere otherwise. 


Says 
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OPERATION OF THE LARGE GAS 
ENGINE 


How a 3,500 h. p. Machine is Put in Motion 

Only a few years ago a gas engine of 
100 h. p. was something unusual; now single 
units of several thousand horsepower are 


Courtesy St. Ry. Review 


Twin Tandem Gas Engine of 3,500 H. P. 
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in successful operation, and are constantly 
being increased in size. Brief extracts are 
here made from a paper by Arthur West, 
read before the American Street Railway 
Association. 

“One of the most important considerations 
in the design of large gas engines is the 
arrangement of the cylinders. In a single 
eylinder, single acting four-cycle engine an 
explosion takes place once in every two 
revolutions. In order, therefore, to get the 
same rotative effect as with a double acting 
steam cylinder, it is necessary to work four 
single acting cylinders on the shaft or two 
double acting gas cylinders tandem on one 
crank pin. With this arrangement four ex- 
plosions are obtained in two revolutions, or 
an explosion every 180 degrees of crank 
angle. In case of a misfire or premature 
ignition due to bad gas, the crank can only 
move one-half a turn before another explo- 
sion takes place. In a single cylinder single 
acting engine the crank must move two 
whole turns before the next explosion, while 


with ty » single acting cylinders opposed to 
each other or one double acting cylinder 


the crank may be required to move one and 
one-half turns before the next explosion.” 

American gas engines are great improve- 
ments over the European types in being 
much more simple, especially in the valve 
gear. Efficiency varies with the different 
kinds of gas used. In the engine illustrated 
blast furnace gas will be used, making in- 
spection of the interior of the cylinders once 
in two months desirable. Provision is made 
for this examination through openings of 
easy access. 

“The four-cycle engine has, of course, to 
draw in its own mixture of air and gas 
and compress the same, and its functions, 
therefore, combine those of a pump, a com- 
pressor and a motor. It is the pumping and 
compressing work which causes the mechan- 
ical efficiency of the gas engine to be some- 
what lower than that of a steam engine. 
The actual friction of the working parts 
need be no greater than with a well con- 
structed corliss engine. . . . There is an 


impression rather prevalent that a gas en- 
gine is uncertain and hard to start. A 


properly designed engine, supplied with fair- 
ly decent gas, can be started as easily as a 
steam engine. Large Westinghouse horizon- 
tal gas engines are started by means of 
compressed air, the only operations required 
being,(1) open the main gas valve; (2) close 
the igniter circuit; (3) open one com- 
pressed air valve, similar in construction to 
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an engine throttle. The compressed air puts 
the engine in motion, which draws the 
charge into the cylinders and compresses 
the same, after which the first explosion 
takes place. Compressed air is shut off and 
the engine is in full operation. We find no 
more difficulty in starting our gas engines 
than a steam engine of comparative size. 


HOW MACARONI IS MADE 


I desire to lay stress on this point, as one 
of the stock arguments against the gas en 
gine is that it is difficult to get into opera 
tion.” 

The engine illustrated is one of two twin 
tandem furnace gas blowing engines. For 
electric work a generator would be direct 
connected and the air cylinders omitted. 


Italy no longer has a corner on the 
macaroni-making industry. Right here in 
the United States there have sprung up 
within recent years a number of large fac- 
tories to supply the rapidly increasing 
American demand. In Italy macaroni is 
regarded as the national food, and when 
first introduced into the United States it was 
for the purpose of supplying the Italian resi- 
dents of this country. Gradually, however, 
others, including the Yankee, came to like 
it, whereupon the industry was given added 


saving machinery. In Naples and Genoa, in 
the early days of the industry, macaroni 
comprised mere lumps of paste squeezed 
and dried. The word “macaroni” is derived 
from a Latin word which means “to crush.” 
It is a paste food, obtained by mixing flour 
and hot water and kneading the dough. 
As in modern breadmaking in this country, 
both the mixing and kneading are done by 
machinery. Revolving machinery operated 
in large vats mixes the flour and water. 
Once in the shape of dough it is worked over 


Making Macaroni: Pressing and Trimming Operations 


impetus. France and Great Britain likewise 
learned from the Italian how to make maca- 
roni and the industry, especially in France, 
is now carried on upon quite an extensive 
scale, 

The American manufacture of macaroni 
is distinguished, as might be expected, by 
the introduction of different forms of labor- 


upon a flat surface by a system of mechani 
cal weights, which also revolve, and which, 
in addition to crushing the dough, are so 
equipped that it is at all times kept within 
bounds and moving in the proper channels. 

After being kneaded the dough is cut up 
into large chunks and dropped into big 
baskets and carried to the macaroni presses 
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Into the top of double-cylinder presses it 


goes, from which it comes out at the bot- 
tom in the long hollow tubes, so familiar 
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As the product comes from the presses it 
is cut off in the desired lengths by an at 
tendant upon the machines, who, in turn, 


‘*The Seasoning Requires About Ten Days’’ 


to the users of macaroni. This shape is 
given to the product by its passage through 
the dies of the press and the difference in 
the shape of these dies is responsible for 
the various forms of paste foods which 
are made in a macaroni factory. Some 
shapes do not have the hollow centers be- 


Boxing and Shipping Room 
The object of 


eause of their smaller size. 
the hollow center in the regulation § sized 
macaroni is that it will cook better in this 
form, 


throws these lengths across a stick. After 
these lengths have been properly distributed 
on the stick, he places it upon a rack where 
the macaroni is cut and trimmed, as shown 
in one of the photographs. It is now ready 
to go to the next room where great fans 
are at work w’ ch dry the product, after 
which it is ready for the seasoning process. 
The seasoning takes place in a large airy 


room and requires about ten days. The 
long lengths of macaroni, thrown across 


sticks and hanging up by the thousands in 
this room, present a very novel sight. 

When properly seasoned the macaroni 
goes to the inspecting and packing depart 
ments. 


POWER FOR LONDON 

More than half a million horse power is 
required for the factories and workshops in 
the city of London. At the present time 
less than 5 per cent of this power is sup- 
plied by electric means. Aa effort is being 
made to produce in enormous quantities elec- 
tric power for transmission and use through- 
out the city, thus doing away with the gen- 
eral consumption of coal with its attendant 
smoke, and ashes. It is proposed to 
erect several generating stations in the out 
skirts, thus removing the objectionable fea- 
tures from the city proper, 


gas 
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MODERN MANUFACTURE OF LIME 

The crude but useful lime kilns, built of 
some refractory stone or brick on a hillside, 
are rapidly giving place to the steel kilns, 
which can be kept in continuous operation 
day and night. 

The “ready made” kiln consists of a 
heavy cast iron bed plate from which rises 
the steel cylinder, 11 ft. in diameter and 
50 ft. high. The interior is heavily lined 
with fire brick to within 10 ft. of the top. 
The furnaces, four in number, are 10 ft. 
from the base, and below the grate bars is 
the coaling cone, which is filled at intervals 
by opening the grates and allowing the hot 
lime to fall through. The lime 
ficiently in the cone to load into barrels or 
cars. <A forced draft, as in a_ foundry 
cupola, insures a steady and intense heat. 


cools suf- 


The fuel, which may be either coal or 
wood, and the limestone is carried:to the 
Single Kiln--Sectional View 
top in small cars on an inclined track, and 


constantly dumped into the kiln. 
It is the custom now to erect these kilns 
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in batteries. Each kiln will weigh about 
22 tons and the fire brick to line it 7 tons 


more. The linins is 2% ft. in thickness. 


One pound of coal will produce from four 
pounds of 


to five lime. Lime is made 


Battery of Kilns 


faster with wood, but costs more. The 
capacity of a single modern kiln is from 
100 to 140 Ibs. each 24 hours, and cost from 
$1,509 up. 
- 
SOUTHERN YELLOW PINE 

The yellow pine is, commercially, the 

most.important of the southern pines. Long 


leaf pine is always yellow pine, but not all 


yellow pine is long leaf. When manufac- 
tured it is known as long leaf, Georgia, 


hard, and southern pine. 
confined to 
first made it 
it is found 
through the Carolinas 
Florida, and in 
The long 


Its supply is not 
although that state 
known in the general market; 
from southern Virginia, 
and 


Georgia, 


down 
Georgia into 
Louisiana and East Texas. 
leaf is not found to any extent 
more than 150 miles from salt water. The 
Southern Lumber Review 

Tests made by the United States govern 
ment that the long-leaf is the supe 
rior to the other in strength, elasticity and 
hardness, of fuel value, If 
weight is an element of value, the 

pine likewise has that quality. 
Long-leaf vellow pine is the strongest of the 
American pines, 
defects. The 
takes a high 


show 


higher 
creater 
long-leat 


It is uniformly free from 
wood is grained, and 
polish, 


even 
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RUSSIAN OIL TANK CARS 
The recent uprising with attendant revo- 


lution and burning of millions of dollars’ 
worth of oil and oil refineries at Baku, 


Oil Tank Cars of the Russian Government Railway 


Russia, has attracted unusual attention to 
this great Russian industry. 

The tank cars of the government railway 
in which the oil is shipped overland—the 
major part being sent by water-—-are about 
one-half the size of tank cars used in this 
country. Each car has a_ built-up exten- 
sion, as shown in the illustration, and is 
earried on four wheels. 


GARDEN OVER ELECTRIC PLANT 


A duke, residing in London, had a beau- 
tiful garden on a certain spot where an 
electric company decided it must establish 
a substation. The duke would not give up 
his garden aad the company had to have 
its station. The difficulty was overcome by 
excavating the garden, building the station 
in a basement, and restoring the garden just 
as it was before on the roof of the electric 
plant. Trees, flowers and plants adorn the 
grounds, in the midst of which plays a beau- 
tiful fountain, while beneath whirling trans- 
formers noiselessly but ceaselessly perform 
their work. 


earried off the honors for speed. The 
12-horsepower Peugeot ridden by Cissac 
covered the mile standing start in 53 1-5 
seconds, or 3-5 of a second faster than the 
time made by Clifford Earp in the six- 
cylinder 80-horsepower Napier. Averaged, 
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Peugeot made the fastest time in all the 
six events in which they started. 


INGENIOUS AIR-LIFT PUMP 


An air-lift pump which is creditably re- 
ported to be in successful operation in sev- 
eral places, is one more practical illustra- 
tion of actually doing what the books hav: 
said could not be done. In fact, the Patent 
Office declared the pump non-operative until! 
a demonstration proved the contrary. 

A pressure of 40 Ib. per square inch will 
lift a column of water in a pipe 92 ft. 
With the system in question using a 114-in. 
air pipe and a 4-in. discharge pipe, water 
was lifted 210 ft. with 30 Ib. pressure, de- 
livering 220 gal. per minute. In the cut 
“a” represents pistons of air and “w” pis- 
tons of water; “C” is the U-shaped well, 
and “A” the air supply. The friction of the 
air in passing from “B” to “D,” while small, 
is yet sufficient to make the pressure at 
“D” less than at “B,”’ with the result that 
at regular intervals the column of water at 
“BY” falls to the level “y-y” and rises cor 
respondingly at “D,”’ where it is carried up- 
ward in the ascending pipe. 

It should be remembered that the com- 
pressed air is at no time lifting a solid 

column of 200 ft. or 300 ft. 
E of water, but only a_ short 
section; and that the total 
length of the water pistons 


aye in a 300-ft. pipe, for instance, 
ee would be about 100 ft. 
a One advantage of the meth- 
od is that there is no sub- 
We merged working machinery, 
— as the air compressor can be 
4 placed at the most convenient 
nearby point, awd driven by 
We an electric motor, or the air 
== can be piped down from the 
i surface, 


Air-Lift Pump 
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All the articles ap- 
pearing in this de- 
partmentare reprint- 
ed in book form at 
the end of each year. 


SHOP NOTES 


Contributions to 
this department are 
invited. If you have 
worked out a good 
idea or know of one, 
please send it in. 


CHINESE METHOD OF MAKING OIL 
SKINS OR SLICKERS 


What is called oil skins and souwesters is 
called slickers in civil life, and have a dis- 
agreeable habit of sticking together when 
put away in dry, warm weather, which 
spoils them and makes them less water- 
proof. 

rhe f#llowing simple formula makes them 
waterproof and when thoroughly dry, you 
can roll them up and put weights on them 
and they will come apart without sticking: 

To one quart of pure raw linseed oil add 
two fresh eggs, well beaten, and mix. Ap 
ply with a rag or brush, let dry and give a 
second coat.—Contributed by John Rhodes 
of the U. S. S. Denver. 


SWINGING RACK FOR HOSE 


\ hose rack that will swing in any direc- 
tion the hose is pulled and may be placed 
near the ceiling and out of the way, pro- 
vided the nozzle hangs within easy reach, is 


Rack swings on these 


shown in the illustration. This rack can 
be made by anyone, declares the Wood 
worker, and at trifling cost. It consists of 
a swinging double bracket 3 ft. long and 


Hose Rack 


with the sides far enough apart to allow the 


hose to pass freely between. It is provided 


with arms of 7x%-in. half-round sticks, 
smooth on top, over which the hose is looped. 
When the hose is wanted, merely grasp the 
nozzle and walk away and it will come 
off readily. 


PORTABLE WORK BENCH FOR 
PLUMBERS 


The portable work bench shown in the 
illustration is deseribed by a correspondent 
of the Metal Worker as being especially 


LEG-FRA Me 
Sar haut 


Blade of trinck 
Rye 


Plumbers’ Portable Work Bench 


convenient for plumbers. The top of the 
bench is made of 2%-in. poplar, 15 in. wide 
and 614 ft. long. Four long screw nipples, 
with the collar half of four unions on the 
short threads, are screwed up into holes 
bored, as shown, through floor flanges which 
are screwed to the under side of the top. 
To set up the bench the standards are twist 
ed upright and the top placed and the 
collars of the unions screwed down with 
the hand. No braces of any type are nee 
essary in general work up to 114-in. pipe 
For benches to be used regularly on 1% and 
2-in. pipe some form of brace easily applied 
and leaving the bench still of the quick 
knockdown type would be an improvement. 
For starting occasional threads on large pipe 
the thrust strain can be taken care of with 
a piece of plank in the frame. 
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HOW TO MAKE A SLED BRAKE 


A sled brake like that shown in the sketch 
was used by a correspondent of the Black- 
smith and Wheelwright to hold loads of 
12.000 Ib. in the mountains. To make it, 
proceed as follows: 


Sled Brake Attached 


Make a roller, R, the same as a double 
cam roller for a wagon brake, only heavier, 
1%-in. round iron. Leave the end square 
for lever L to be held on with key. Make 
rods same as for a wagon brake, only make 
eye to connect with dogs A and B. To make 
the dogs take a piece of iron 5x3 in. and 
the length must depend on the width of 
the runner, but make the dog b on the 
inside of the runner about 12 in. long. Make 
~# square turn at the middle. Draw the end 
down 3 in. from that turn and let it come 
at 45 degrees. Split the end and weld in 
a piece of steel. Sharpen so that it wil! be 
144 or 2 in. wide where it comes to the bot- 
tom of the shoe. The other dog, A, is made 
the same way, only it is long enough to 
turn over the runner at the top and meet 
the eye bar, FE. They are connected to the 
runner with a 5 bolt, which must be put 
in so the snow will turn the nut on instead 
of off. 


CAT HELPS ELECTRICIAN 


Last spring, when wiring a house for elec- 
tric gas lighting, | had occasion to run a 
wire between a chamber floor and the ceil- 
ing to light the chandeliers in the rooms 
below. The gas fitters had taken up floor- 
ing in two about 15 ft. apart, a 
greater distance than I could work the wire 
through. An interested spectator was a big 
yellow tom-cat, “Foxie’ by name, and I 
concluded to impress him into the service, 
so I tied a chalk Jine around his body and 
pointed his nose down into the hole with 
directions to “scat,” and he “scatted,” being 
attracted by the light at the distant open- 
ing, where he brought the line out ‘all right. 
I have since repeated the performance, and 


places 
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it will work every time, provided you can 
find the helper. If the cat is inclined to 
waste time under the floor, blow a little to- 
bacco smoke into the opening where he 
started and he will hasten.—Contributed by 
Andrew Whiton, Hartford, Conn. 
COMBUSTION SIGHT HOLE FOR 
TESTING A GAS ENGINE 


A vaiuable device for testing engines is 
-satled a combustion sight hole and is adapt- 
ed for use with make-and-break igniters. 
The Gas Engine tells how to make this de- 
vice. 

Screw a pipe nipple, %4-in. iron pipe size 
with a long thread on one end, into@he cy}- 
inder head. On the thread of the nipple 
screw a 1x14-in. reducer into the outer end 
of which screw a 1x%-in. bushing, to be 
used as a stuffing box nut in holding a piece 
of thick plate glass in position at the end 
of a 14-in. nipple. Use asbestos gaskets to 
separate the glass from the nipple and the 
iron stuffing box washer. The distance of 
the glass from the inner side of the cylinder 
head should be several inches to prevent its 
becoming overheated and breaking, and its 
diameter should be so small that it does not 
touch the inside of the reducer. 

This apparatus enables one to view the 


Asbestos gaskets 


MYM 


S 


reducer 


Combustion Sight Hole 


interior of a gas engine while the engine 
is in motion. For safety, do not put the eyes 
too close te the glass, but stand several feet 
away, though it is hardly probable that the 
glass will break. The cost of the device is 
under a dollar. 


MIXING CEMENT 


To make a cement block as hard as a rock 
and with no limit as to its lasting quali- 
ties, writes J. H. Johnston of Albion, Ind., 
proceed as follows: 

Mix the cement in the usual manner and 
leave stand 12 hours; then break it up and 
mix again. Let stand for another 12 hours 
and remix and use. 
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TO CUT A FIVE-POINTED STAR 


The accompanying diagrams show how a 
square of paper can be folded so that a five- 
pointed star can be cut with one clip. The 


i 


kink is old, but oftentimes useful.—Contrib- 

uted by J. B. Dean, Reading, Mich. 

LEVERS FOR TIGHTENING GIB- 
SCREWS ON MILLER KNEE 


lor tightening at once all the gib-screws 
locking the milling machine knee to the col- 
uinn the arangement of levers shown in the 
illustration works like a charm, says a cor- 
respondent of the American Machinist. The 
short levers, A, are all of the same length, 
have the same distance between holes and 
the position of the 
square holes with re- 
lation to the center line 
of lever is the same. 
Holes B are spaced to 
correspond with the 
spacing of the gib- 
screws. 

The gib-screws were 
all ground off at the 
ends when necessary, 
before assembling, so 
that when they were 
tight each would al- 
low its lever, A, to stand at the angle shown. 
A movement downward from the position 
shown, and through an angle of about 60 
degrees, is sufficient to loosen the knee. 


There are two kinds of sizes, oil and water. 
Oil size makes an adhesive surface upon 
which the gold leaf must be laid imme- 
diately. Water size dries hard and when 
the gold is to be laid must first be brushed 
over with water. Oil sizes are used in deco- 
rating furniture. Water sizes are used for 
burnished gilding. Oil sizes do not harden 
sufficiently for this purpose. 
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GRINDSTONE FIXTURES 
A set of grindstone fixtures like those 


shown in the illustration were made by a 
correspondent of the American Miller ten 
years and used for hanging a 600-Ib. 
stone. The stone hangs as true today as 
when first hung. 

The shaft, A, is a piece of 13% about 3 ft. 
long and the hangers are four pieces of tire 


aco 


x3% 


EVE OF GRINDS TONE 


Grindstone Fixtures 


iron, 1144x1'4, 7 ft. long, drilled and tapped 
*%, in. from the end for set which 
were made oval point to fit the countersink 
in the shaft. The eye of the stone was laid 
out and made 314 in. square with a 
chisei and the stone was then hune 
turned up perfectly with set screws. 


WS, 


and 


REGLUING BRIDGE OF A GUITAR 


Having occasion some time ago to reglue 
the bridge of a fine guitar and not having 
suitable clamps, I removed the from 
the guitar and replaced them with six bind 
ing screws, taken from the carbons of dis 
carded dry batteries and left the instrument 
alone till the glue had had time to dry 
This also allowed of immediate use of the 
guitar when necessary.—Contributed by Wal 
lace S. Allen, Denver, Colo. 
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PATTERN SHOP CONVENIENCES 


For transferring lines to irregular surfaces 
the vertical plumb or box square will be 
found convenient. This device is shown at 
Fig. 1 and is made of wood. The marker 
shown at the upper part of Fig. 1 and in 
dotted lines at the right-hand side consists 
of a straight piece of hardwood with a brad 
driven in the end and filed to a point, as at 


B A 
SH Steel Point 


A, or a metal plate let in flush with the 
face of the marker and filed to a point. The 
point should be in exact line with the face, 
ls, says a correspondent of the American Ma- 
echinist. Figure 2 shows how the device is 
used for drawing a line across a core box. 
It is also convenient for pipe connections, 
stove work, ete. 

Another form of the device is shown at 
Fig. 3. The brackets on the device as shown 
at Fig. 1 exclude it from this class of work, 
but Fig. 3 receives its stiffening from the 
faces D and E. These are halved together 
and attached to face F and G as shown. 

A method of converting a rabbet plane 
into a core-box plane is shown at Fig. 4. 
Wing H, which should be twice as wide as 
the body of the plane, is attached to the 
body by screws at a right angle to it, the 
face of the wing projecting slightly beyond 
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Z 


the sole of the plane at I, so that it comes 
opposite the cutting edge of the bit. The 
wing is gouged out opposite the throat J 
of the plane to allow the shavings to clear 
themselves. 

A pair of calipers for large work is shown 
at Fig. 5. They have a light wooden frame 
made of strips screwed together and are 
furnished with adjustable pins, K, made 
from ordinary dowel-pin stock. 


TO CARRY LONG PIPE ON A DE- 
LIVERY WAGON 


The job of carrying pieces of pipe 16 and 
20 ft. long on a 10-ft. delivery wagon is one 
that often confronts the plumber or steam- 
fitter. To make the pipe less unwieldy to 
transport a device like the one illustrated is 
recommended by a correspondent of the 
Metal Worker. It consists of a forked sup- 
port to hold the pipe so that it can ex- 
tend out over the horses’ backs instead of 
trailing out at the rear. 

A support is placed at the front and an- 
other at the rear of the wagon, the front 
one being a trifle higher than the other. 
Each is supported by a standard which is 
prevented from revolving by a piece of pipe 
extending lengthwise in the corner of the 
wagon. Three straps or pipe hangers, 
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carefully bolted to the wagon box, fasten 
the upright in place, in each case. If the 
supports are fastened to the stanadrds by a 


Device for Carrying Long Pipe on Delivery Cart 


union, they will be detachable in case 
bulky supplies are to be carried. 


WAX VARNISH FOR MARBLE 


Marble or statues exposed to the air 
may be preserved by applying a_ varnish 
made of 2 parts of wax in 8 parts of pure 
essence of turpentine. Apply the varnish 
hot, a thin, even coat, so that the lines 
of the figures will not be destroyed. 


HOW TO MAKE RINGS AND PUL- 
LEY BLOCKS 


tings and pulley blocks were once called 
thimbles, and only a few smiths knew how 
to make them. The process is described by 
a correspondent of the Blacksmith and 
Wheelwright. 

“Drill a 44-in. hole in your anvil and cut 
a thread in it for a set screw. Then make 
a hand lever and fasten it to the anvil with 
the set screw. Make a piece to fit in the 


Making Rings and Pulley Blocks 


anvil hole one inch square, and let it pro- 
ject over the anvil toward you. Fuller the 
end of it like a bottom swage. Make a 
loop the size you wish, get it hot, put it 
in the piece that is in the anvil, and bring 
your lever down on to it. Keep turning the 
hoop as it rounds it up, and you have a 


complete thimble in less time than it takes 
to tell you about it. 

“For making open thimbles, we used to 
hammer our iron to a feather edge on both 
sides. We had a hardy made so that it 
would cut the ends the right shape. Then 
we put in a bottom swage and hollowed the 
thimble with the pein of the hammer. Then, 
holding it with a pair of narrow-bitted 
tongs, we turned the thimble over the anvil 
horn with the pein of the hammer.” 


BRIDGE FOR FARM USE 


On a farm crossed by small streams which 
it is necessary to bridge, the form of bridge 
shown in the illustration will be found 
adaptable to almost any condition; and 
when it is built of good timber, says the 
Epitomist, forms a lasting and serviceable 


Farm Bridge 


structure. This bridge is especially valu- 
able where a single log cannot be used as a 
stringer. Good timber of a size sufficient 
to sustain the weight the bridge must bear 
should be used for the stringers, a. 


HOW TO SQUARE WINDOW 
SHADES 


Window shades that are imperfectly 
squared will not roll up straight, and this 
is almost certainly the result where a 
square, of wood or metal, is used for the 
purpose. 

The proper way to square a shade, directs 
Hartshorn’s Roller, is to cut the cloth off 
the roll the right length, allowing for the 
bottom hem and for several turns around 
the roller when the shade is pulled all the 
way down. Then fold over the cloth, and 
bring the two outer edges together (Fig. 1) 
If the finished shade is to be narrower than 
the cloth, measure off one-half the width, 
top and bottom, using a rule, and put an 
awl through both thicknesses of cloth as 
close to the top and bottom as possible. It 
necessary make a slight short crease at the 
top and bottom of the shade. It is a good 
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plan to use two awls. Then spread the 
cloth out flat, carefully place a_ straight 
edge on prick marks A and B, Fig. 2, and 
with an ordinary shoe knife, very sharp, 
cut out the cloth. Cut also lines C to D, 
A to C, and B to D. Every corner will be 


Fig, 3 


a perfect right angle. Fig. 3 shows how the 
edge of the knife should be ground, round 
and sharp. If the cloth is the right width 
for the curtain without cutting, only the 
top and the bottom need be squared. A 
number of shades may be cut down at one 
time. 


Glarm clock 
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TO BROWN GUN BARRELS 


Mix chloride of antimony to thin creamy 
consistence with olive oil. Heat the iron 
slightly, dress evenly upon its surface 
with the mixture and leave until the de- 
gree of browning desired is produced. 


IMPROVED ELECTRIC ALARM 


An improvement in the electric alarm at- 
tachment for an alarm clock described in 
our Jply number is suggested by Claude E. 
Harrison, of Clinton, lowa, who says the 


POINT SWITCH 


cuock| LEATHER SPRING. 
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Proposed Improvement for Electric Alarm 


No. 24 wires which twist together to close 
the circuit soon play out. 

Instead of the No. 24 wires use a piece 
of leather % in. by 3 in. On one terminal 
of the circuit place a contact plate made of 
copper and on the other terminal put a piece 
of clock spring. 

To set the alarm, place the leather be- 
tween the plate and the spring. When the 
alarm rings the leather will be twisted from 
its position, thus closing the circuit and 
ringing the bell. 

By placing a point switch in series with 


Top View 
Old Method, Using Wires 
Never use shears for cutting shades, as 
they cut Jagged edges and cause the cloth 
to ravel. 


the circuit, the bell can be stopped without 
any trouble. During the day the clock can 
be used in any place desired. 
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CIRCUIT-BREAKER ALARM 

This is an English idea and can be con- 
structed by any electrician at practically 
no expense. When the breaker opens from 
a short-circuit or overload the attendant 
may be engaged elsewhere and not hear 
the report. The plan was sent the London 
Electrical Review by R. N. Tweedy, who 
says: 


/ 
breaker handle, 
Insolating clamp ; 1 ¢, Local 
Electric bell. closed position 
Fis. 1. Fico. 2. 


AL 


Circuit breaker handle, open position 
Fia. 2. 

“Tt is hardly an exaggeration to say that 
no tools are required to manufacture the 
device. Certainly it can be made and fixed 
by the aid of a knife, a pair of pliers and 
a screw driver, and the cost per breaker is 
minute, especially if the switchboard at- 
tendants do the work, as they well may, 
while on duty. There can be no uncer- 
tainty about the action of the contact 
maker, for it depends on gravity alone; 
and the contact faces are always vertical, 
so that dust cannot cling sufficiently to in- 
sulate A from C when the breaker opens. 
As the current passing through the local 
circuit is infinitesimal, the pivoted joint, B, 
which is the only moving part, can be made 
so loose as to preclude the possibility of 
sticking, but to provide a still higher fae- 
tor of certainty the contact maker, A, may 
be weighted. 

It will be seen that the circuit-breaker 
must be kept in the closed position even 
when the feeder or generator is out of serv- 
ice, unless a switch is inserted in the local 
circuit of each breaker: but there is no 
practical objection to that, as there is al- 
Ways a switch in series with the breaker, 
and, so lohg as that is open, the feeder or 
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generator will remain isolated. The inter- 
position of a tumbler-switch to cut any 
breaker off the alarm bus-bars is to be 
deprecated, inasmuch as there is always a 
possibility of the attendant forgetting to 
close it when putting the circuit-breaker in- 
to service.” 


SOLDERING ALUMINUM 


A reader who was at one time employed 
with a reduction company manufacturing 
Aluminum wire, describes the soldering 
process used by the company. 

The two ends of the wire were first heated 
by oxygen gas and then pressed together, as 
shown in Fig. 1. When cooled the wire 
would be smooth at the joint and appear as 


OXYGEN GAS 


GAS PIPE 
FLAME 


Method of Soldering Aluminum 


one piece. The same process was used in 
soldering the spouts on tea and coffee pots 
(Fig. 2) 

TO CLEAN SLATE SWITCHBOARDS 

WHEN BURNED 

First clean off with sand-paper; then give 

one coat of any good filler that will not 
earry current. When dry, putty up = all 
uneven surfaces, using good, hard drying 
putty. Rub down with rock pumice stone, 
clean off and give one or two coats of color, 
give two coats of japan, varnish, after thor 
oughly dry, polish in the usual way. A 
good polish can be made from butter of an- 
timony and raw oil. 

Varnished paint may be cleaned by wash- 

ing with a mixture of 2 pound of wheat 
bran boiled in a gallon of water. 
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HOW TO MAKE A WINDOW JACK 


7 


Window Jack for Painters 


A window jack for painters’ and window 
washers’ use may be made of a plank 5 or 
6 ft. long and 12 or 14 in. wide. The part 
which extends outside has braces 
to brace against the wall. The inside part 
has holes drilled through at different in 
tervals, say three rows and about 1 in. 
apart, to allow for different width sills. 

To place, open the window and put the 


legs or 


jack on the outside and put a bolt in the 
hole that comes nearest the sill on the in 
side. This makes a strong jack and 
that a man can work on and feel safe. 
The bolt used should be about 5% in. and 
need only be slipped into the hole, as the 
weight on the outside causes the bolt to 
bear against the sill on the inside and holds 
the jack secure.—Contributed by Thiede. 


one 


HOW TO MAKE A CHEAP DIE AND STOCK 


Make the die (Fig. 1) of tool steel 114 in. 
wide, % in. thick and 4 in. long. Drill a 
%-in. tap hole in the center of the plate, 
then tap it with a 5-20 thread tap. Drill 
a row of holes and saw them out to make 
a slot for adjusting the die which is done 


and back off the starting side of the die by 
filing. Make three small holes (B B B) in 
the die for fastening it in the holders or 
stock. 

The stock is shown in Fig. 2. Make it of 
a piece of tire iron 12 in. long, 1% in. wide 


SLA 


Fig. 2 


by means of a stave bolt (A), which passes 
through both sides of the slot. File three 
slots to form the cutting edges of the die 


and 4 in. thick. Put a %-in. hole in the 
center, as indicated, and tap three holes 
(B BB) for the stoye bolts, which hold the 
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die to the stock. Harden the die and draw 
its temper to a straw color and it will cut 
as clean a thread as one can wish.—Con- 
tributed by F. G. Emmelmann, Indianapolis, 
Ind. 


TO FIND THE NUMBER OF TURNS 
A VALVE IS OPENED 


A device for indicating the number of 
iurns a valve is opened was described at 
the annual meeting of the Western Gas Asso- 
ciation in Chicago recently. This device is 
shown in the sketch. 

A cord is attached to the stem of the valve 
and thence runs over a small drum, around 
which it is wound several times. A small 
counterweight is hung on the free end of 
the cord. The drum communicates with an 
indicating hand, which registers on a dial 


the number of turns that the valve is 
opened. When the valve is opened the stem 
turns and winds up the cord, turning the 
drum and moving the indicating hand. 


CEMENT FOR TIGHT PIPE JOINTS 


Powder and mix together 15 parts slaked 
lime, 30 parts graphite and 40 parts barium 
sulphate. To make a stiffer preparation, 
omit the lime. 


> 


CEMENT FOR WOOD VESSELS 


Calcine and reduce to a fine powder, sep- 
arately, lime-clay and oxide of iron. Mix 
them thoroughly and place in a closed ves- 
sel until ready to use. Before using mix 
with the necessary quantity of water. 


HOW TO MAKE AN ELECTRIC 
GLUE HEATER 


In the shop where electricity is used the 
electric glue heater is the simplest device 
of its kind. The illustration shows how it 


(9) Celling or wall rosette 


Water line 


Tncandescent lamp 
Electric Glue Heater 


is arranged. An incandescent lamp with a 
waterproof socket is suspended in the water 
in the kettle, and the joints between the 
glue pot and the kettle are made perfectly 
tight. A 32-candlepower lamp will boil the 
water in from two to four minutes, says a 
correspondent of Wood Craft, while six or 
eight candlepower will keep the kettle warm 
enough for constant use. 


WAX FINISH FOR FLOORS 


Slice 2 lb. of white wax thin and boil it 
with 2 oz. of pearlash in 2 qt. of water. 
until the wax is melted and unites with the 
water. Apply with a brush and polish with 
old plush. Good for light service only. 


ow 


TO SOFTEN OLD WHITEWASH 
Wet the whitewash thoroughly with a 

wash made of 1 Ib. of potash, dissolved in 

10 qt. of water. 


Stir 


To clean tarnished zinc apply with a rag 
a mixture of 1 part sulphuric acid with 12 
parts of water. Rinse the zinc with clear 
water. 


Order your copy of Shop Notes for 1906 
now. Price 50 cents 
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FUEL ECONOMIZER FOR SAWMILL 
PLANT 

In a small sawmill plant, consisting of 
a 25-hp. engine and boiler, where it was dif- 
ficult to keep the steam up to the required 
pressure, a correspondent of Power fitted up 
and installed a fuel economizer and water 
heater that was a great improvement. 

The fuel used was green slabs. The boiler 
was of the firebox type. The exhaust of the 


engine was turned up the smokestack and 
the heavy draft kept the flues scoured out 
by means of pieces of bark it drew _ out 
through them. 

It thus not being necessary to scrape the 
flues from the firebox end, the heater could 
be placed directly in front of the flues. 

Fig. 1, shows a diagram of the heater. A 
piece of 6-in. pipe threaded at both ends 
was covered with two caps. Into this 6-in. 
pipe a number of *4-in. pipes plugged at one 
end were screwed. These water tubes or 
quills were made short enough to lie below 
the water line when in position in the 
smoke-box of the boiler, as shown in Fig. 
2. The quills were put in only on the top 


Fig. 2 


To Boiler 


@ 
— 


From Injectorp 

and sides, as shown, so that any sediment 

which might be in the water would not 

lodge in and scale them and cause them 
to burn out. 

The heater absorbs a great deal of heat 
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and the feed water is fed through it as it 
goes to the boiler. Ample water connections 
were used between the boiler and heater. 
The lower connection (delivery ‘from the 
pump or injector) extends in about half 
way to insure circulation (see dotted lines 
in Fig. 1). The check and stop valve are 
on the delivery to the heater, but between 
the heater and the boiler no check valve 
was used, so that the heater has always 
a sufficient supply of water. 

When after three years continuous service 
the heater was taken out of the boiler for 
inspection the quills were not scaled at all. 
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DUST COLLECTOR KINK 


In a mill where the fan from the scourers 
blows into the dust chamber spout from 
chamber to bran bin, a great deal of dust 
was raised because there was so little stock 


Kink for Dust Collector 


running down the spout and so much air 
that it blew up through all other spouts lead- 
ing to the bran bin. A correspondent of the 
American Miller tells how he remedied mat- 
ters, as shown in the accompanying dia- 
gram. 

F is a valve in the spout, closed by means 
of a weight on the lever from F; C is a wire 
running to trip lever B; H is a small pin in 
trip wheel to raise lever B; E is a pin at- 
tached to the dust collector, which makes 
one revolution every five minutes. Four 
pins in the trip wheel, A, cause it to 
trip every 20 minutes, when valve F closes 
immediately, shuting off all air. Lever B 
is bolted loosely to the post or tae wall and 
is just long enough to rise high enough to 
allow pin H to pass and lever B to drop back 
in place. It is checked from dropping too 
low by a2 small block fastened to the post 
and just below the lever. 

The intervals between the action of the 
valve can be varied in duration by adding 
more pins to trip wheel A, or by using 
fewer pins. 
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INEXPENSIVE RIG FOR REMOVING 
CYLINDER HEAD AND PISTON 


A simple and inexpensive rig for remov- 
ing cylinder heads and pistons is shown in 
the sketch and may be made as follows: 

At g¢ there is a 1%-in. pipe plug put in the 
steam chest to allow for the removal of the 
L. P. valve stem for repairs. Remove this 
plug and into the hole screw a_ piece of 
1\4-in. extra heavy pipe about 4 ft. long. 


To Remove Cylinder Heads 


Put an ell on at i and screw a piece of 
common black pipe long enough to reach to 
the floor into the el]. Cut two pieces a and 
a’ each 4 in. long from a piece of 114-in. 
shafting and drill a hole for a %-in. standard 
machine thread through the center of each 
piece. Tap each of these pieces half way 
through with a left-hand thread tap and 
through the other half with a right-hand 
thread tap. Make the threaded hook, B, of 
%-in. round iron, bent to fit the outside 
diameter of the pipe. Cut the hook with 
left-hand dies. Make hooks b, b’, b” in the 
same way, except to thread b” right hand. 
Muke the bracket, f, supporting the piston 
head, e, of %-in. round iron. A side view 
of the bracket is shown at A. Make the 
stud at e with a right-hand thread on either 
end; the blank space at ¢ is for the grip of 
a pipe wrench. This device is recommended 
by a correspondent of the National Engi- 
neer. 


HOW TO MEASURE CORN IN CRIB 

This rule will apply to a crib of any kind. 
Two cubic feet of sound, dry corn in the 
ear will make a bushel shelled, says Grain 
Man’s Guide. To get the quantity of shelled 
corn in a crib in the ear, measure the 
length, breadth and height of the crib, in- 
side of the rail: multiply the length by the 
breadth and the product by the height; then 
divide the product by two, and you have 
the number of bushels in the crib 
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FORGING GRAB HOOKS OR 
TWITCHING DOGS 


In Fig. 1 is shown a grab hook made of a 
l-in. bar of round iron. To make such a 
hook upset a lump 2 in. from the end of the 
bar, draw toward a point and bend square 
across the swell. Leave the front thick, but 
thin the outside of the point at the back. 
Cut off 10 in. inside the hook and punch a 
hole for the chain. This hook will not draw 


out on a straight draft, says a correspondent 
of the Blacksmith and Wheelwright, but will 
come out easily by swinging away from the 
log and back. 

The other illustrations show how a peevey 
dog is made. Use 44x%{x11-in. iron, heat it 
about 1%4 in. from the end to a good warm 
heat, but be careful not to burn. Bend 
slightly over the horn of the anvil, Fig. 2, 
then stand it on its hot end and hammer to 
the shape of Fig. 3. Draw to a point and in 
the other end punch the eye. Bend to the 
shape of Fig. 4, so the point will set \% in. 
out from one of two parallel lines 5 in. apart 
when placed as shown in sketch. Use an 
anvil with a 5-in. face and in either of the 
dogs described do not allow a square corner 
to form in the throat, or the heads will 
break off. 


Do not neglect to send for the second vol 
ume of Shop Notes. Price, 50 cents. 
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NON-FREEZABLE COOLING WATER 
ARRANGEMENT FOR 
OLINE ENGINES 


The water-cooled gasoline engine in use 
in a cold climate usually has a cracked 
water-jacket, because at some time or times 
the water has been forgotten and allowed to 
freeze. There are other means of cooling 
the cylinder, it is true, but pure water is 
the best. The following described arrange- 
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The pump should in all cases be of ample 
capacity and should have a stop-cock at G, 
for gauging the flow, the surplus being re- 
turned to the tank by the overflow pipe R 
attached to B near the top. A cooling water 
temperature of 150 degrees as it leaves the 


ment, devised by a correspondent of the 
American Machinist, will do away with all 
difficulty in this line: 

Make an underground cistern—a common 
30 bbl. capacity or enough to last through 
the winter months. Let the water supply 
be piped from the roof drains, the soft wa- 
ter doing away with lime incrusta- 
tion in the cylinder. Place the tank so that 
the pump may be directly over it and ar- 
range with whatever modifications are re- 
quired, as shown in the diagram. Place a 
common deep-well pump cylinder, C, at the 
bottom of the tank A, and carry a pipe up 
into the bottom of a reservoir, B, which 
shoulu be placed about 2 ft. above the level 
of the top of the engine cylinder. Any kind 
of vessel that will hold 3 gallons or more 
will do for the reservoir. Run the pump rod, 
P, up through pipe E, and reservoir B, and 
attach it to any convenient mechanism for 
giving it the necessary reciprocating motion. 
At a point e in pipe E, preferably below the 
floor, insert a T and from it run pipe a 
to the bottom of the cylinder water-jacket. 
Carry the overflow taken from the top of 
the cylinder back to the tank by pipe r. 
At point v in pipe E drill a yy-in. hole and 
leave it open at all times, so that when the 
pump stops the water will drain back 


at 


Cooling-Water Arrangement for Gasoline Engine 


cylinder indicates the highest degree of heat 
permissible in running gas or gasoline en- 
gines. 


INK FOR LABELING 

An ink that nothing will bleach is made 

by mixing pyrogallic acid and sulphate of 

iron in equal parts. Particularly useful for 

marking labels on bottles containing acids. 

Varnish the label after the ink is dry so 
that moisture will not affect it. 


New oak may be made to look old by 
sponging with a strong hot solution of com- 
mon soda ip water. This will raise the 
grain which must be cut down with sand- 
paper 
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LOOSE PULLEY SUBSTITUTE 


For a belt that is not much used the ap- 
pliance shown in the illustration will take 
the place of a loose pulley, says a corre- 
spondent of the Engineers’ Review. 

Small rollers are located near the flange 


Substitute for a Loose Pulley 


of the driving pulley. The top roller is even 
with the face of the pulley or nearly so, 
the other three are a little nearer the shaft 
and the lower one is still nearer the shaft. 
The belt may be handled by hand with 
this device, though for a large belt it is 
better to use a stick for removing it. The 
rollers may be fastened to a joist by log 
or wood screws on which they turn. The 
belt will not wear by friction when standing 
as in the case of a loose pulley. 


GONG CONNECTIONS FOR TELE- 
PHONES 


For the noisy plant where the telephone 
beil cannot always be heard a simple gong 
signal will prove a great convenience. 

Put the telephone in a quiet room adjoin- 
ing the boiler room and connect it with the 
song and two dry batteries in the boiler 


Gone 


Dry 
Connecting a Telephone with a Gong 


room, as indicated in the illustration. The 
dry batteries and the gong are connected 
in series to binding posts, B, B, says the 
Practical Engineer. T is a trigger pivoted 
at P, A is a piece of steel pivoted so that 
the spring can draw it down to touch the 
contact S. When the telephone bell rings, 
the clapper releases arm A, which contacts 
at S completing the circuit and causing the 
gong in the boiler room to ring. The trip 
must be reset after every call. 
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IMPROVED METHOD OF FASTEN- 
ING A ROPE TO A RING 

‘In regard to the method of fastening a 
rope to a ring, given in our September 
number, Harry de Joannis, of Chicago, 
Says: 

“The method illustrated in your article 
does not present, as stated, two thicknesses 
of rope to wear through, for, when the first 
thickness is worn through, it is worn 
through in such a way that the half-hitch 
holding it is insufficient to stand the strain. 
Not only this, but the seizing shown in the 
illustration should have two or three cross 
tightening strands, as shown in the sketch 
submitted herewith, to prevent the inevit- 
able play of one rope upon the other. 

“By the method I show, the rope takes 
a round turn through the ring and then is 
given a half hitch over the main rope and 


| 
Fig. 2 Fig. 3 


the end is fastened to the rope (Fig. 1), as 
in your illustration, with the addition of 
the strands above mentioned. The advan 
tage I claim for this method of fastening is 
that the half-hitch takes a considerable por- 
tion of the strain and the round turn gives 
two wearing surfaces in the ring which can 
easily be examined at any time by pushing 
the half-hitch towards the ring and enlarg- 
ing the round turn so that the inside sur 
faces of the rope are seen easily. If wire 
is used (Fig. 2), it should not be hammered 
flat nor is a round turn needed in the ring 
whatever. It should be laid around a split 
thimble and two seizings should be applied 
to it instead of one. 

“In tightening seizings, the strands are 
woven in and out and then pulled tight and 
cut off short (Fig. 3).” 


y VA » 
L\y 
\ 
7 
Ze 
(Vy 


1246 


WATER SUPPLY SYSTEM FOR THE 
KITCHEN 


In country towns where there is no water 
system a simple supply system for the 
kitchen will be found a great convenience. 

Procure three barrels, one a very large 


Hot and Cold Water Supply System 


pork barrel. Mount the large barrel on a 
strong bracket outside the kitchen, in a shed 
if there be one, and make an inlet by which 
the soft water from the roof will flow into 
it. With a %in. pipe, an elbow and a bib 
for connections, run the water from this 
barrel to the kitchen sink and arrange for 
the overflow from the barrel to be run in 
another direction. Pipe the discharge from 
the sink to another barrel placed just be- 
low the supply barrel, but on the shed floor. 
The barrel can be wheeled away on a bar- 
row or cart to empty in some_ suitable 
place, 

If the pump be one of the ordinary kind 
and out of doors, replace it with a force 
pump in the house at the sink and arrange 
it to connect with the supply barrel so that 
when there is no soft water the tank may 
be filled from the pump. 

Place the third barrel on a strong bench 
back of the stove and lead a pipe from the 
supply tank to the barrel, connecting it at 
the bottom of the barrel. This pipe should 
be provided with a stop-cock to shut off the 
supply when the hot water barrel is full. 

Make the water heater of 14-in. pipe and 
install it in the stove. From the bottom 
of the hot water tank run a pipe to the 
heater. The return pipe from the heater 
connect into the side of the hot water tank 
about 10 in. above the bottom of the barrel. 
Make the connections by means of iron pipe 
with long threads cut on it and use jam 
nuts on both sides against asbestos washers 
soaked in red lead. Put the hot water service 
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cock a few inches above the side con- 
nection so that the barrel can never be quite 
emptied. Make a cover of sheet metal in 
the form of a cone for the top of the barrel 
and lead a small pipe from the cone to the 
chimney to carry off any condensed steam. 
This system is recommended by a corre- 
spondent of the Metal Worker, who installed 
one that worked admirably. 


PUTTING ON BELTS WHEN PLANT 
IS IDLE 

Starting the mill up in order to put on 
belts is a source of extra expense which 
may be avoided by the means illustrated 
herewith. Place the belt on the driver pul- 
ley and run it as far as possible, says a 
correspondent of the American Miller. Then 
tie a rope around the belt and pulley behind 
the arm of the pulley. Put a lever in under 


LEVER 


DRIVEN PULLEY 


ORIVE PULLEY 


To Attach a Belt when Plant » Idle 


the rope and on top of the belt and press 
down. With a long lever a greater weight 
can be exerted on the belt. The driver 
pulley will then turn the belt on readily. 

Life subscriptions to Popular Mechanics 
may be purchased for $10. Get one for your 
boy and confer a lasting benefit on him. 
Five-year subscriptions at $3. 
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REPAIRING A DISK VALVE 


The following method of repairing a Jen- 
kins disk valve is recommended by a corre- 
spondent of the Practical Engineer. 

With a larze monkey wrench unscrew the 
bonnet, giving it a quick, sharp pull to 
loosen the thread. A large wrench will not 


spring easily and round off the corners of 
has been 


the bonnet. If a valve in use 


under steam pressure a long while, it may 
be necessary to apply a Stillson wrench. 
Remove marks made by the teeth of the 
wrench by filing carefully. Hold the disk- 
holder with one wrench and unscrew the 
nut with another, as shown in Fig. 1. If the 
disk and nut do not come out together 
soften the nut by holding it in a gas flame, 
after which it may be cut or pried out easily 
and 2 new one put in. Put a prick punch 
mark in the edge of the threads to prevent 
the nut from working off easily. 

For repairing the seat of a Jenkins valve 
Fig. 2 shows a good plan. Remove the bon 
net and screw in the bushing (2) to form a 
guide for the stem (3), on the lower end of 
which is « circular file (4). When this is 
turned by means of the brace it files the 
seat until all irregularities are removed, 
making it as good as new. 


TO SOLDER AGATE WARE 


A correspondent in the Metal Worker says 
holes in agate ware can be soldered, not- 
withstanding the general belief to the con- 
trary. He says, take a chisel out of your 
side pocket, as I suppose you carry all your 
small tools with you, and give the old agate 
ware a crack or two and see what it does. 
Then take your file and rasp and give it a 
few strokes to brighten the metal, after 
which some cut acid should be put on and 
the whole can be readily soldered. The 
owner will say that you have botched his 
nice agate ware, but this is the best way to 
do the work. 
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BLUEPRINT .CHEMICALS 


For making blueprint paper prepare the 
following solutions: Citrate of iron and am- 
monia, 1% oz., dissolved in 8 oz. of water 
and red prussiate of potash 144 oz. dissolved 
in 8 oz. of water. Keep the solutions in 
separate bottles until ready to use them. To 
use, measure equal quantities from each of 
the bottles and mix by shaking well. Keep 
the mixture away from white light, warns 
Machinery, applying it to the paper in a 
room illuminated with ruby light. Dry the 
paper in this room, also, and keep it in the 
dark until used. One ounce of the mixed 
chemical will cover 4 sq. ft. of paper. 


TO FIND NUMBER OF TONS OF 
HAY 


Rule—Multiply the length in yards by the 
height in yards, and that by the width in 
yards and divide the product by 15; the 
quotient will be the number of tons. 


HOW TO TIP BOILER FLUES 


Tipping boiler flues is a very simple mat- 
ter if one just knows how to go about it. A 


SPLICE 
‘Tipping Boiler Flues 


correspondent of the Blacksmith and Wheel. 
wright recommends the following method: 
Lap the flues one-half inch and take one 
Then straighten 
Second heat in the 


heat and weld in the fire. 
them up on the horn. 


Straightening Boiler Flue on the Anvil 


fire and weld on the horn. It will be hard 
to tell where the weld is and the flues will 
be as good as new. 
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MAKING FORCED FITS 


To bere out a wheel and turn a shaft or 
other part to be driven or forced into the 
wheel by means of heavy blows or hydraulic 
pressure, is an operation of the most fre- 
quent occurrence in every machine shop and 
is of such utility as to be indispensable. The 
grip and solidity of a driven fit is some- 
thing remarkable. Bolts and nuts will 
loosen, but no amount of vibration will af- 
fect the integrity of a well-made press fit. 
Systematic experimenters and mechanical 
writers have been somewhat neglectful of 
this subject, and considering its importance, 
the matter would seem to merit more atten- 
tion. The data contained in this article 
eame to the author by frequent experience 
in the every-day work of a machine shop, 
rather than from deliberate experiment. 
These conditions do not afford the same op- 
portunity for accurate observation as would 
a carefully conducted test, but the figures 
obtained are sufficiently clove to give satis- 
factory results. 

The part to be driven must of course be 
s ightly larger than the hole which receives 
it, but the difference is exceedingly small, 
and the first step is evidently to determine 
this amount correctly. The common prac- 
tice is to gauge the oversize solely by the 
feel of the calipers, but the element of un- 
certainty in this method is very large. 

In figuring the necessary allowance for 
any given case, the principal factor is the 
size of the job. To make a press fit of the 
greitest possible strength, there should be 
a difference in size of from two to three- 
thousandths of an inch for each inch of 
diameter. The required pressure in tons 
will be the allowance in thousandths multi- 
plied by the diameter in inches and by one 
and a half. For example, a wheel is to be 
forced upon a 5-in. shaft, 5 * .002 = .010, 
which is the required allowance, and the re- 
quired pressure will be 10 5 X 1% = 75 
(tons). On smaller pieces when the fit is 
required to be very heavy, the larger figure 
or .003 per inch of diameter may be used. 
Say the shaft is 2 in.: 2 X .003 = 006; 
.006 will be the allowance and the pressure 
will be 6 x 2 x 1% 18 (tons). 

It will be apparent, however, upon a lit- 
tle reflection, that with pi ces of very large 
size the necessary pressure would be very 
great indeed. For instance, a 15-in. crank- 
pin is to be pressed into its disk. By the 
rule, .002 x 15 = .030; and 30 x 15 xX 14= 
675 (tons), the pressure. Very few shops, 
not even the largest establishments, are 


equipped with the means of obtaining such 
ernormous pressures; and moreover, it is 
rarely necessary in large work to fit two 
parts together with such extreme tightness. 
An allowance of about .010 on the above pin 
would be sufficient and would bring the re- 
quired pressure within more convenient lim- 
its. 

It is also true that the driving allowance 
must in many cases be limited by the strain 
which the job will safely stand. The ma- 
terial and thickness of the metal which sur- 
rounds the hole, the length of the forced 
shaft, ete., these points are in some cases 
governing considerations. As a_ general 
thing, however, in ordinary cases when it is 
not necessary to go to extremes, the ziven 
rvle of .002 per inch of diameter may be 
used on all work up to about 4 in. For 
larger pieces a total allowance of .008 to 
.010 is about right, regardless of size. About 
007 will make a 40-ton fit on a 4-in. axle. 
When the required pressure is specified the 
necessary allowance may be found as fol 
lows: Divide the pressure in tons by one 
and a half times the diameter in inches. 
The quotient will be the required allowance 
in thousandths. Thus, a wheel is to be 
pressed upon a 4-in. shaft at 30 tons: 4 
1% = 6 and 30 + 6 = 5; .005 is therefore 
the allowance. 

For driving fits, a total allowance of .003 
without regard to size is good practice with 
pieces larger than 1144 in. For smaller pieces 
apply the first rule giver for pressure fits. 

A shrink fit is usually made in cases 
which require the greatest possible binding 
effect. The allowance may be somewhat 
greater than for a press fit. Some railway 
companies shrink their locomotive tires on 
at 1/64 in. per foot of diameter. Others use 
double this amount or 1/32 in. per foot. It 
is probable that about .003 in. per inch of 
diameter will secure the maximum effect in 
any case, 

In making a press fit with an old wheel 
which has been previously pressed on and 
off, the foregoing rules do not apply. In 
this case the metal forming the circumfer- 
ence of the bore has been surface-hardened 
by the pressure to which it has Leen already 
submitted, and the force required to press 
the wheel on will be about double that re- 
quired for new work, or, the forcing allow- 
ance may be reduced to one-half regular 
amount.—Contributed by S. M. Howell, 
Steubenville, Ohio. 

Life subscriptions to Popular Mechanics, 
$10: or sent five years for $3. 
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A KINK FOR THE LUBRICATOR 

fhe following kink may be old to some, 
but those having never tried it may use it 
with benefit. 

Between the pump cup, A, and the throt- 
tle or steam-chest insert the valve C, and 
the tee E. In the \4-in. pipe, F, insert valve, 
D. Pipe, F, taps the “fill-up” of lubricator 
>at O. Close valve C, open D and pump oil 
from A into lubricator. The condensed wa- 
ter is displaced by the incoming oil and 
rises through pipe X and is carried off into 
the steam pipe. Thus the draining of the 
lubricator is avoided. 

In case of the failure of the lubricator 
and it is desired to oi! cylinder by hand, 
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knot, there is no loose end of rope to bother 
with.—Contributed by Paul MeMichael, 
Hartstown, Pa. 


COUNTERWEIGHT FOR DROP OR 
SLIDING DOORS 


A cheap and good counterweight for drop 
or sliding doors or for tightener pulleys, 
may be made of a piece of 3-in., 4-in. or 
5-in. gas pipe of any convenient length. Put 
a common cast-iron washer at one end, or 
a block of wood will do. Bore a hole through 
the wood and pass a rope through. Tie «a 
knot in the end of the rope and put a block 
of wood corresponding to the first block 


ROPE 


VW 


CYLINDER 


Lubricator Kink 


close valve D, open C and pump oil direct 
to cylinder.—Contributed by Lee Boyer, OkK- 
mulgee, T. 


SIMPLE WAY TO FASTEN A ROPE 
TO A RING 


Make an ample-sized loop by braiding the 
end of the rope into the rope. This may be 
done by passing the end of the rope, which 
should be untwisted, under every second 
strand, cutting a little out each time to 
make it taper. Then roll it on the floor with 
the foot and a neat job will result. 

To attach to the ring simply pass the 
loop through the ring and slip the loose 
end of the rope through the loop. This gives 
two thicknesses of rope on the ring, is easy 
to put on and remove and as there is no 


PIPE 
SAND-4 


WOOD 
KNOT— 


Counterweight 


at the other end of the pipe to 
rope in the center of the pipe. If the 
weight is not heavy enough, fill the pipe 
with anything convenient, sand will do 
Contributed by F. A. Sustins, Stevens Point, 
Wis. 


hold the 


It is stated that an alloy consisting of 90 
per cent copper, 6 per cent tin, and 4 
cent phosphor tin—containing 5 
phosphorus—has found the best for 
eastings for hydraulic purposes. The addi 
tion of two parts of lead makes the metal 
eut easier, but the castings are sounder and 
more uniform without it. 

Shop Notes for 1906 contains all the valu 
able kinks published in Popular Mechanics 
during 1905. Price, 50 
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THE «AMERIKA”’--AN ELECTRICAL 
STEAMSHIP 


The “Amerika,” the palatial steamship 
lately added to the Hamburg-American line, 
comes nearer being electrically equipped 
throughout than any other passenger steam- 
er. Wherever feasible small motors are 


An Electrical Ocean Palace, the ‘‘Amerika’’ 


used to drive the machinery throughout the 
vessel, and in addition there are an electric 
elevator, electric call systems, a_ telephone 
exchange, with connections in all state- 
rooms, electrically operated bulkhead doors 
(controlled from the bridge), a submarine 
signaling system, wireless telegraph ap- 
paratus, electric light, fans and baths. Elec- 
trie ventilation is installed throughout and 
suck minor details as boot-cleaning ma- 
ehines, Larbers’ brush machines, knife- 
eleaning machines, dough-mixers, ete., are 
all run by electricity. 

The “Amerika” is a steel twin-screw ves- 
sel of a tonnage of 22,800. Her length is 
670 ft.: beam, 74 ft.; depth, 52 ft. She has 
eight decks and her crew numbers 530, of 
whom 132 constitute the engine staff. Her 
speed is 20 knots. 


PROFITABLE TREATMENT OF 
BLACK SAND 


The placer gold miner has regarded black 
sand, from the earliest period in the his- 
tory of the industry as an intolerable nui- 
sance, interfering with the “clean up,” and 
robbing him, despite all his care of an ap- 
preciable quantity of the finer gold in the 
operation of separating the precious metal 
from the dross collected in his sluices. 

It has been reported, and never denied, 
that the foundations of the forture of a 
California pioneer publisher, now dead, was 
laid from the gold which he patiently recoy- 
ered from the black sand which he gathered 
from the miners of the camps in which he 
was located in °49. This he is said to have 


done by treating the sand with quicksilver 
in an old whisky barrel. However, he had 
few imitators, and most placer miners have 
been only too glad to get rid of the black 
sand that collected in their sluices in any 
way. 

David T. Day, Chief of the United States 
Geological Survey, has recently made a 
series of examinations of black sand col- 
lected from various parts of the Pacifie 
coast, with the view of ascertaining whether 
it possessed a commercial value, 

The first discovery he made was that 
some black sands contained enough plat- 
inum to justify treatment for the recovery 
of that metal, which is now as valuable as 
refined gold. This has stimulated the search 
for platinum-bearing gold sands. Dr. Day's 
later discovery is that many of the Pacific 
coast black sand deposits contain a larger 
percentage of iron equal in quality to the 
Norwegian product. 

In one experiment he obtained 683 pounds 
of iron from a ton of black sand. Whether 
these sands can be made profitable to mine 
and smelt must depend upon the volume 
of the deposits. Dr. Day claims to have 
discovered an economical method of treat- 
ing them for the recovery of the metal. Just 
what it consists of, has not been made 
known yet. If crude’ petroleum can be 
used for smelting the ore, it will furnish a 
new market for the California output. In- 
cidentally an existing industry would thus 
be materially helped through the develop- 
ment of a new one of equal importance. 


MOTOR AMBULANCE 


The use of the motor car for all purposes 
for which horse-drawn vehicles have been 
employed is steadily increasing. One of the 
latest, and best, is the motor car ambulance, 
which is now in operation in Syracuse and 
some other cities. The motor power en- 
ables the construction of large, heavy, easy 
riding vehicles, which can make twice the 
speed of horses. The ambulance illustrated 
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AMBULANCE 


In Operation in Syracuse 
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has 16 h. p., weighs 2,700 Ibs., and carries 
a large gong of peculiar sound, which readily 
distinguishes it from all other emergency 
vehicles. 

The motor hearse is now the logical, and 
equally practical, sequence. When motor 
hearses were suggested two years ago, the 
idea was, criticised as not in keeping with 
taste. Such prejudice has rapidly 
waned, and the motor hearse will surely 
take its place in the near future. 


good 


A CURIOUS ENGLISH LOCOMOTIVE 


English railways are devoting a good deal 
of attention to improving their suburban ser- 
vice. They are accomplishing this by means 
of a combined locomotive and passenger 
car, under one roof and operated by only 
three men; engineer, fireman and conductor. 
The power is a steam locomotive of unusual 
construction but which is not visible. <A 
quick steaming vertical boiler is used, the 
fire-box of which is nearly round and made 
from one piece of pressed steel, with no 
seams or rivets exposed to the fire. The 


Curious New Locomotive 


engineer can operate the car 
end; car seats 46 passengers. 
North of Scotland Ry. Co. is 


cars. 
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BIG PAPER-MAKING MACHINE 


What is believed to be the largest paper 
making machine ever built has been finished 
in Edinburgh, and requires a special steamer 
for shipping it to Sweden, where it will be 
operated. The machine is 185 feet long. 
weighs 550 tons, and requires a 200-hp. en 
gine to run it. Two sheets of paper, each 
75 in. wide, will come through at a rate of 
509 ft. per minute, or nearly 12 miles of 
paper an hour. The machine cost $73,000. 
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CONCRETE COLUMN TO BE TIPPED 
OVER TO FORM A DAM 


At Victoria Park, on the Canadian shore 
of the Niagara river a remarkable dam is 
being built. It consists of a huge column of 
concrete 50 ft. high and 7 ft. 4 in. square 
supported on a trestle 20 ft. high. This 


New Form of Dam Construction 


column is soon to be tipped over into the 
river to serve the purpose for which it was 
built, raising the water level at the intake 
there, which is the source of water supply 
for Niagara Falls, Ont., and for the Niagara 
Falls Park and River Railway Company. 

Through the center of the concrete column 
rens a big chain of 800 Ib. weight, and at 
intervals of 8 ft. in the column a wooden 
foot wide at the outside and 
tapering to 6 in. at the center is inserted. 
When the column is” tipped over it will 
break at the points where these wedges are 
inserted and will be in six sections, held 
together by means of the chain through 
the center, The column weighs about 209 
tons, and when prostrate will extend 20 in. 
above the river bank. An opening will be 
left between the dam and one river bank to 
enurry any ice that he floated 
down-stream in front of intake. The 
method of construction recommended 
by Mr. Isham Randolph, consulting engineer 
of the Chicago Drainage Canal 
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MECHANICS FOR YOUNG AMERICA 


A model engine and boiler con- 
structed by a correspondent of the Model 
Engineer out of what odd parts he could 
pick up at the junk store and the second- 
hand shop. The boy who tries his hand at 
building such an engine will find the work 
a source of both pleasure and profit that no 
ordinary occupation would yield. 


Model Engine and Boiler 


The engine cylinder was bought at a sec- 
ond-hand shop. It was minus cover, steam 
chest and holding-down lugs; the steamways 
were but partially drilled out and one had 
a drill broken out. The builder had some 
chisels made and cut out the steamways 
oblong shape. Then he made patterns for 
the various missing parts of the cylinder 
and the remainder of the engine, and got 
‘astings in gunmetal. He also made ali the 
studs, but bought the nuts. 

The cylinder is lagged with felt and ma- 
hogany, fastened with two copper strips. 
The piston is packed with cotton. The 
guide-bars were cut from % steel plate; 
the cross-head is a steel forging: the con- 
necting-rod is made from same pieces as 
guide-bars, but had ends forged; the big end 
of same is copied from a gas engine one. 
The crankshaft is built-up steel; the fly- 
wheel is iron with lead run into part of 
rim to balance crank; bearings are made of 
gunmetal; the eccentric is steel, and is made 
with a spigot: the strap is gunmetal re- 
cessed to fit spigot; the eccentric rod is cut 
from a steel plate. The base of the gov- 
ernors is gunmetal and forms a guide for 
volve-rod and bearings for vertical and hori- 
zontal shafts of governors. The balls were 


BUILDING AN ENGINE AND BOILER 


turned from brass rod, same piece as the oil 
cups were made from; the arms were made 
from horseshoe nails, The throttle valve 
was an old gas tap; the valve is so ar- 
ranged if the governor belt breaks, or slips 
off pulley the steam is shut off the same as 
when governors are extended to their ut 
most; the engine is mounted on a \-in. 
brass plate, and the whole mounted on a 
hardwood box. 

The donkey engine is intended to supply 
the boiler with water, which will pass 
through the feed heater, shown lying be- 
tween the engine and boiler. This feed 
heater is made from an old beer pump. It 
contains seventeen 4%4-in. brass tubes, 6 in. 
long inside. There are three baffle plates; 
the exhaust enters at the side at one end 
and goes out at the bottom at the other 
end; the position of feed heater is under- 
neath bedplate, to which it is screwed in- 
side of box. 

The boiler is made of copper, 16 B. W. 
G.; the longitudinal seam is double riveted, 
the ends are single riveted. The furnace 
tube is brass, 14 B. W. G., and contains 


Engine and Boiler Connected 


eighteen % water tubes. The six return 
tubes are brass, 14 in. diameter, 18 B. W. 
}.: the smokebox is sheet brass bolted to 
end of boiler; chimney is sheet copper with 
a brass top; rivets are 4 in. diameter and 
14 in. pitch. All seams and joints are 
sweated with soft solder after being riveted 
and expanded. The water gage is 14 in. 
diameter and is home-made. The back 
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pressure valve is made from a swing gas 
bracket, as is also the stop valve; the safe- 
ty-valve is also made from scrap, except 
spring; the pressure gauge was bought. 

The superheating coil is % in. diameter 
(copper), 6 ft. long; steam is led from dome 
inside of boiler. Boiler is covered with asbes- 
tos millboaré, fastened with fourteen brass 
hoops. The furnace is fitted with fire-bars, 
and is adapted to burn coke or oil. Below is 
given particulars of the boiler and engine. 
foiler: Length over all, 18 in.; length water 
space, 16 in.; diameter of water space, 10 in,; 
diameter of furnace tube, 5 in.; diameter of 
return tubes, 14 in. diameter of water 
tubes, 3% in.; diameter of safety valve, % in.; 
capacity of boiler to working level, 2% gal- 
lons. Engine: Cylinder diameter, 1% in.; 
cylinder stroke, 3 in.; crankshaft diameter, 
% in.; bearings, diameter, 5% in.; bearings, 
length, 34 in.; flywheel diameter, 8% in.; 
weight of engine, 9 Ib. 


SCREW EVE 


make dents in the shelf for the clock legs 
so that it may always be placed in the right 
spot and so it will not slide around when 
the alarm goes off. 

To operate the device, place a record on 
the mandrel, wind machine sufficiently to 
play the one record, then place the flattened 
end of wire b in the notch in the governor 
ball and release the starting lever so that 
the machine is free to start when the alarm 
key pulls wire B out of the notch. Turn 
the alarm key around one-haif of one revo- 
lution in the direction of arrow 2 so the 
end of the key marked C wili occupy the 
position now occupied by the end marked 
PD. Hook wire A into the ring of the alarm 
key and the eye of wire B. When the alarm 
goes off the key will turn in the direction 
of arrow 1 and pull wires A and B, thus 
starting the graphophone.—Contributed by 
Chas. E. Frary, Norwalk, Ohio 


REPRODUCER 


GOVERNOR 
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BLOCK OF 
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Alarm for Sound Sleepers 


IMPROVED ALARM FOR A SOUND 
SLEEPER 

This device is a combination of the or- 
dinary alarm clock and a graphophone and 
is warranted to arouse the soundest of sleep- 
ers, 

Insert a wooden wedge between the brass 
block of the alarm key and the ring of the 
key so that the ring will not drop down. 
Bend each end of a piece of wire 9 in. long 
up 4 in. (A). Shape a wire (B) 3 in. long 
with an eye at one end and flattened at the 
other. Connect up these wires with the 
clock and the graphophone as illustrated, 
filing a notch in the governor balls to re- 
ceive the flattened end of wire B. On wire 
B hang a wooden block by means of screws 
with eyes just large enough to fit over the 
wire easily. 

When the correct distance between the 
clock and the graphophone is ascertained, 


A SIMPLE REVERSE FOR A SMALL 
MOTOR 

A simple satisfactory 
small motors may be follows: 
Make the frame of the reverse as shown 
in the illustration of wood 1 in. wide. Cut 
out a wheel, B, about 114 in. diameter, and 
run a rod through it. 
two copper plates (C and D) at 
sides. Connect C with F, and D with FE. 
Make two brushes, H and I, by taking the 
insulation from some telephone wire; fasten 
the brushes as shown, so that they will not 
foul the wheel. jend the brushes in a 
little, so they will make better contact with 
the copper plates. Then connect I with M 
and N with A. 

By this arrangement the current is run 
from A through the field coil, from which 
it flows to brush H. Turn the wheel so 
that C and H are in contact; the current will 


reverse for 


made as 


To this wheel fasten 


opposite 
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then flow to brush F and out at E. As E 
is connected with plate D and D with I the 
current is formed from I by connection with 
the batteries. 

Turn the wheel so plate D is in contact 
with brush H, and plate C will be in contact 
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with brush L This sends the current to 
the other brush, E, and consequently causes 
the motor to reverse. If the directions are 
followed carefully the reverse is certain to 
be a success.—Contributed by G. Delaplaine 
Hall, Water Witch Club, Highland, N. J. 


Q 
E 
MOTOR 
lela! 


Reverse for Small Motor 


TO MEND PUNCTURED TIRES 

Any boy can mend his own bicycle tires 
when punctured, All he requires is a tea- 
spoon, a piece of rubber cut from an old 
inner tube (which will cost only a few 
cents), five cents worth of benzine and a 
small piece of sandpaper. It saves time to 
get all the materials together before begin- 
ning to repair the tire. 

Make a gum for sticking the rubber to- 
gether by cutting a piece of rubber 4x in. 
into small bits and pouring a little benzine 
over it. Put in a bottle and let stand five 
hours. To remove the tire from the wheel 
run the handle of the teaspoon around the 
rim under the tire and lift off the outer 
tube on the side; then pull the inner tube 
partly out and loosen it all around until 
you come to the valve. Knock the valve in 
and the inner tube will come out easily. To 
locate the puncture put the tire blown up 
in a basin of water and note where the bub- 
bles rise. Dry the tube well with cloth and 
rub the leaking place and also the rubber 
for the patch with the sandpaper. Apply 
the gum freely to leak and patch and wait 
a minute till the benzine evaporates and the 
surfaces become sticky. Then press the 
patch firmly over the leak and leave to dry 
ten minutes. Put the tube in the covering, 
setting it well in the rim and inflate it.— 
Contributed by Willie Hare, Petrolea, Ont. 


AN OPTICAL ILLUSION 
Learn to train the eye to accuracy. In 
the accompanying illustration the horizontal 
dotted line appears shorter than the vertical 


dotted line, when, in fact, they are of exact- 
ly the same length. 
Mechanics for Young America tells of 
many machines, engines and amusement de- 
vices any boy can make at small expense. 
Price, 25 cents. 


LARGEST CIRCULATION OF ANY MECHANICAL PUBLICATION IN THE WORLD 
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DECEMBER, 1905 


VOL. VII. 


OREGON TO CHINA ON A RAFT 


HOW LIME IS MADE 


NO. 12 


HOW A GAS PRODUCER WORKS 


BLASTING BY ELECTRICITY 


. DISINFECTING WITH ELECTRICITY ARMY SEARCHLIGHT AUTOMOBILE 


CURIOUS FRENCH LOCOMOTIVE 


SIXTEEN ‘PAGES OF «SHOP KINKS’ 


NOTABLE TORPEDO BOAT PICTURES 
4 


BOILER ROOM CHEMISTRY 


Section of Tunnel Launched on the Seine 


NOW READY. “POPULAR MECHANICS SHOP NOTES 1906”—ASK YOUR NEWSDEALER. 
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A Suitable Xmas Present 


» | U, S. Emergency 
“Case Co., tua 4 
Hand 
Book 


Everybody Needs An Accident Case 


Do you know how to treat a cut ora bruise, or how to 
relieve a painful scald? Have you the appliances and 
remedies at hand? Are they pure and antiseptic? 
HE U. S. EMERGENCY CAS 

contains |8articles, including bandages, dressings, oint- 
ments, plasters, absorbent cotton, scissors, First Aid 
Handbook, etc., allin a compact meta! case and the price 
is ONE DOLLAR, express prepaid. 

f after examination vou are not entirely satisfied, 
we will cheerfully refund the money. 
Large Size, for Workshops, Offices, Mills, etc., $3.50 

U. S. EMERGENCY CASE CO. 

25 Weaver Building, Utica, N. Y. 
or HATCH & BRITTIN, Wholesale Agents, 1000 Flatiron 
Building, New York. 


THE WONDER LIGHTING OUTFIT 


For Farm, Shop, Cottage, Private Residence or Boat House 


An outfit of this kind will make a mostwe)- 
come addition to sour isolated farm hoya 
cottage or country residence, j), fact 
anywhere where an efficient and ro); 
able lighting outfit is required. Qur 
outfits are so simple that a child can 
operate. We are the first to manufac. 
ture acomplete line ot these 
and we offer, them at such 
a low price that anyone 
only a few 
lights can instal! 
their Own outfits and 
make it pay for itself. 
think of it. only 1-10 
of a cent per hour 
for16 C.P.lamp. At this rate you can run ten lamps. ten 
hours for ten cents. This is less than one-half of what it would 
cost you for current from lighting companies. We manufac. 
ture in sizes from 6 to 100. We furnish the generator separ- 
ately, also furnish, if you desire outfits complete with suitable 
batteries for operating in connection with generator. The 
Wonder outfit is the most compact and weighs less than one- 
third of what the outfits of corresponding size weigh. The 
Wonder engine which is included in our outfit is the simplest 
engine on earth, something that anyone can operate. You can 
run the little engine during the day where an efficient power 
is required. A little engine of this kind will saw more wood in 
one day than two men willsaw inamonth. At acost of less 
than two cents for fuel it will pump 1000 gallons of water. It 
will operate your cream separator and churn for less than a 
quarter of what it will cost you to operate them by hand. 
ere is no limit to the number of places where these little 
outfits of this kind can be used. ‘hey give you a reliable 
power during the day, and at night in connection with our 
generators, they will transform your country home or cottage 
into a luxurious city residence. When you have your own 
power, we furnish dynamos of any size and all supplies. En 
gine is furnished separately. complete with tank mounted on 
wooden base that can easily be removed from one place to an 
other. Now, what is the use of doing by hand what a little out- 
fit of this kind would do for you at one-tenth the cost. and in a 
quarter of the time. You cannot afford to buy a power and 
lighting outfit until you have carefully looked over our cata- 
logues and have our prices, for we give you a little outfit that 
will give youa more reliable and efficient light, for less money 
than you are spending for a poor one. Send for complete in- 
formation. Agents Wanted Everywhere. 


R. M. CORNWELL CO, 


408 S. Salina Street, > SYRACUSE, N. Y. 


No. 52 Complete as Illustrated $10.00 
A Solid oak brass trimmed. highly finished cabinet 
with 24 of the finest quality standard 
carpenters’ tools. 


Our lines include Builders’, Cabinet and Piano Hard- 
ware, Bolts, Screws, Nuts and Factory Supplies and 
all kinds of Smal! Tools for Wood and Metal Workers 
(also Benches and Tools for Manual Training). We 
deal with consumers direct and invite correspondence 


No. 100 Combination Bench and Tool Cabinet (95 Tools), $85.00 


Special Tool Outfit Catalogue No. 1830 illustrates and describes 


We issue many Special Catalogues, among which ar 


. 15.00 


Our prices are f. o. b. New York, gibing the best tools 
made (instead of cheap toois, and paying the freight) 


all Five Outfits. Send for Copy. 


the following: 


No, 1831, Wood-Carvers’ Tools 


No. 1832, Clay Modeling and Plaster Carving Tools 
No. 1833, Venetian Iron and Tools 
No. 1834, **Tourist’’ Autokit 


The “Tourist” Autokit is mace up of the very best 


4th Ave. and 13th St., Block South of Union Square. 


selected tools obtainable and is the highest type of re- 
pairing outfit for road use. The Tourist” is especially 
arranged with reference to its quality and utility. and 
embodies every possible permanent and emergency) 
value that can be included in a kit of this size. 


Hammacher, Schlemmer @ Co. 


Hardware, Tools, Supplies and Piano [aterials 


New York, Since 1848 
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Because of Liquozone,”’’ is 


In almost every hamlet—every neighbor- 
hood—-there are living examples of what 
Liquozone can do. Wherever you are, you 
need not go far to find some one who has 
been helped by it. 

Talk to some of those cured ones; per- 
haps your own friends are among them. 
Ask if they advise you to try Liquozone. 
Or let us buy you a bottle, and learn its 
power for yourself. If you need help, please 
don’t wait longer; don’t stay sick. Let us 
show to you—as we have to millions—wbat 
Liquozone can do, 


What Liquozone Is 


The virtues of Liquozone are derived 
solely from gases. The formula is sent to 
each user. The process of making requires 
large apparatus, and from 8 to 14 days’ 
time. It is directed by chemists of the 
highest class. The object ts to so fix and 
combine the gases as to carry into the sys- 
a powerful tonic-germicide. 

Contact with Liquozone kills any form of 
disease germ, because germs are of vege- 
table origin. Yet to the body Liquozone 
is not only harmless, but helpful in the ex- 
treme. That is its main distinction. Com- 
mon germicides are poison when taken In- 
ternally. That is why medicine has been 
so helpless in a germ disease. Liquozone is 
exhilarating, vitalizing, purifying; yet no 
disease germn can exist in it. 

We purchased the American rights to 
Liquozone after thousands of tests had been 
made with it. Its power had been proved, 
again and again, in the most difficult germ 
diseases. Then we offered to supply the 
first bottle free in every disease that re- 
quired it And over one million dollars have 
been spent to announce and fulfill this of- 
fer. 

The result is that 11,000,000 bottles have 
heen used, mostly in the past two years. To- 
day there are countless cured ones, scattered 
everywhere, to tell what Liquozone has 
done. 

jut so many others need it that this 
offer is published still. In late years, sci- 
ence has traced scores of diseases to germ 
attacks. Old remedies do not apply to 
them. We wish to show those sick ones— 
at our cost—what Liquozone can do. 


a Tale Told Everywhere 
Where It Applies 


These are the diseases in which Liquo- 
zone has been most employed. In these it 
has earned its widest reputation. In all of 
these troubles we supply the first bottle 
free. And in all—no matter how difficult— 
we offer each user a two months’ further 
test without the risk of a penny. 


Asthma Fevers—Gall Stones 
Abscess—Anaerm \a Goitre—Gout 
Bronchitis Hay Fever—Influenza 
Blood Poison Grippe 


Bowel Troubles Leucorrhea 
Coughs—Colds Malaria—Neuralgia 
Consumption Piles—Quinsy 
Contagious Diseases Rhenmatism 
Cancer —Catarrh Skin Diseases 
Dysentery Diarrhea Tuberculosis 
Dyspepsia—Dandruff Tumors—vUlcers 
Eczema—Erysipelas Throat Troubles 
Also most forms of the following: 
Kidney Troubles Liver Troubles 
Stomach Troubles Women's Diseases 
Fever, inflammation or catarrh—impure or po! 
soned blood—usually indicate a germ attack 
in nervous debility Liquozone acts as a vitalizer 
accomplishing remarkable results 


50c. Bottle Free 


If you need Liquozone, and have never 
tried it, please send us this coupon. We 
will then mail you an order on a local drug- 
gist for a full-size bottle, and will pay the 
druggist ourselves for it. This is our free 
gift, made to convince you; to let the prod- 
uct itself show you what it can do. In 
justice to yourself, please accept it today, 
for it places you under no obligations what- 
ever. 

Liquozone costs 50¢ and $1. 


CUT OUT THIS COUPON 


Fill it out and mail it to The Liquozone 
Company, 458-464 Wabash Ave., Chicago. 
My disease is 


I have never tried Liquozone, but if you 
will supply me a 5c bottle free I will take it. 


M341 Give full address—write plainly 


Note that this offer applies to new users only 
Any physician or hospital not yet using Liquo- 
zone will be gladly supplied for a test 
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THE LATEST $2.25 EACH THE BEST 


NAPANOCH 


A USEFUL XMAS PRESENT 


Most Useful Pocket Knife Combination. Made in 
America by Skilled American Mechanics. Warranted 
Leather Pocket Book 4 1-4 in. Long by 3 3-4 in. Wide. 
Contains Pocket Knife, File, Saw, Chisel, Screw Driver 
and Reamer. Ask your dealer, or will be mailed to 
you on receipt of $2.25. 


U. J. ULERY, .. 7F Warren St., N.Y. 


BALLOONS FOR SHOW WINDOWS.— Almost 
any moving thing, however simple in itself, will at 
tract attention when placed in a store window. Print- 


TECHNIC OF 


Mechanical Drafting 


BY CHAS, W. REINHARDT 
Chief Draftsman, Engineering News 
Author of ‘‘Lettering for, Deaf}pmen, Engineers and 
tu 
“SHOWS HOW TO DO IT” 
Contains chapters on outlining. lettering, outline shading, 
section lining, curved surface shading, shading of inclin 
surfaces, topographical drawing, character and finish, etc. 
Boards 11x ins. 42 pp. ¥O0 text illustrations and ll full 
page plates. Plates ft to IV contain 69 distinct conven- 
tions for section lining. 
Prof. Jacoby of Cornell, says: ‘Each of the 
chapters on ‘outline shading’ and on ‘section lin- 
ing’ are alone worth the price of the book.’’ 


Most Popular Book on Mechanical Drafting Ever 
@ Published 
Adopted as Standard in many Technical Schools 
PRICE, $1.00 


MECHANICS 
PROBLEMS FOR ENGINEERING STUDENTS 


By Prof. Frank B. Sanborn 

600 problems, many being examples in engineering 
practice. 

Contents: I, Work (Problems 1 to 172). II, Force 
(Problems 173 to 4u5), III, Motion ‘Problems 406 to 50) an- 
sewers and comple ste index. A practical, elementary book 
of problems for the use of practicing mechanics, en- 
gineers and students. 


PRICE, $1 SO 


Send for descriptive catalog M. P. and a sample 
copy of Engineering News 


THE ENGINEERING NEWS PUBLISHING CO. 
220 BROADWAY, NBW YORE 


ers’ Ink tells of a crowd that watched the antics of a 
dozen toy balloons placed loose in a show window 
and made to bounce and tumble in all directions bh) 
means of an electric fan. 


In the center of the arched roof of All Saints’ 
Church, Sedlitz, in Bohemia, hangs a chandelier cou 
structed entirely of human bones. The church in 
which this remarkable object is suspended is decor:- 
ted from the floor to the ceiling with the blanched 
bones of human bodies. 


al IDEAL SIGHT RESTORER 


Is Your Sight Failing ? 


All refractive errors, muscular trouble and chronic 
diseases of the Eye successfully treated by scientific 


MASSAGE. 
“I am in my seventy-ninth year, and have the Sight Restorer and 
yourselves to thank for — eye-sight.” (Testimonial 177) 
“I wish I could impress ev one afflicted so they would give 
the Restorer a trial.” (Testimonia 244) 


English, German or Spanish pamphlet mailed free. Address 
THE IDEAL COMPANY, 23 Broadway, New York. 


Please mention Popular Mechan ics when writing Advertisers. 
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Make Yourself a Christmas Present 


OF A VERY PRACTICAL SORT 
LET IT BE A GOODELL-PRATT 


Home Companion Tool Set 


Not of the “mail-order” quality, nor is it a toy set. 


But acomplete assortment of strictly high-grade tools, 


every piece of Goodell-Pratt quality, which means of the highest grade material, workmanship and aon 
known. This set will lastalifetime. Contains just the things you need and never have handy. The box is o 


polished hard wood. The tools are as follows: 


1 Ratchet Screw Driver, 6 inch. 
1 Ratchet Screw Driver, 19 inch. 
1 Hand Shave. 
1 Hack Saw Frame, 
6 Coarse Teeth Blades for same. 
3 Fine Teeth Blades for same. 
2 Extra Fine Teeth Blades for same. 
1 Polished Bone Saw for same. 
1 Glass Cutter. 


Special Christmas Offe 


1 Cocobolo Handle Automatic Drill. 
8 Drills for same from 1-16 to 11-64. 
1 Universal Tool Handle for holding: 
1 Gouge, 1 Gimlet, 2 Chisels, 1 Reamer 
1 Serew Driver, 1 Saw. 2 Brad-awls. 
1 Nail Set. 
1 Prick Punch 
1 Saddler’s Drive Punch. 
1 Solid Punch, 
1 Oil Stone. 


gain if retailed at 87.50. We are, however, making a special Christmas offer, for one month, 
of the set, expressage to be paid by purchaser, 


This kit of tools is capable of doing all 

sorts of odd jobs—tools aot ordinarily 

found in a house, and quite often not in 

the small hardware store—is a big bar- e 


GOODELL-PRATT COMPANY, Greenfield, Mass., U.S. A. 


Please mention Popular Mechanics when writing advertisers. 
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XMAS PRESENT FOR 


The Invention of the 20th Century now offered for 
the first time to those interested. 


A TOOL CHEST FULL SIZE 
in your Vest 
Pocket. 


Always at hand-- 
Never in the way. 


A Combination of 


An Outside Caliper, an Inside 
Caliper, a Divider,a Straight 
Edge, an Angle Edge,a Depth 
Gauge, a Try Square, a Center 
Square, an Angle Protractor, 
a Center 

Gauge; many 

other combina- 

tions too 
numerous to 
mention. 


Machinists, Tool Makers, Pattern Makers, 
Draughtsmen, Electricians, Everybody!! 


This new scientific, yet simple device for taking measurements, 
the WIET-GOETHE COMBINATION GAUGE .. .. .. 


Would be marvelously cheap for 
this INSTRUMENT, yet we give 
& it to you 


Were you ever, while performing some mechanical work, confronted by almost insurmountable difficulties because you did 
not have the proper tool to take measurements ? 


GET THIS WONDERFUL GAUGE 


Made of superior steel, thoroughly tested as to its accurracy, no expense spared or workmanship or material. Constant and novel 
wees under all circumstances. Solves all the different and difficult problems in shops and elsewhere. Complete in neat 
Leatherette Case with Metal Trimmings. 


HERE IS A SPECIAL OFFER 


Read this. We want to increase the Subscription List to our Monthly Journal 


MODERN MACHINER The foundation of civilization rests on inventions of new machinery. 


To keep abreast of mechanical progress should be the aim of every 
intelligentman. Our publication keeps you informed, and it is w ritten so all can understand it, and 
the best illustrated of its class. MODERN MACHINERY costs only $1.00 a year, We want to 
get you started reading this paper reguiarly, and therefore make you this offer 


Send us your subscription and at once. enclosing $1.00, and we will mail you MODERN 7 af 
MACHINERY every month for one year and a WIET-GOETHE COMBINATION GAUGE 
your money. Don't delay accepting this proposition; write to-day. Remember money J 


FREE at once. If not just as represented, send the gauge right back and we will refung 

back tomorrow if dissatisfied. “7 
If you are at present a subscriber to MODERN MACHINERY you may take ad- MODERN 

vantage of our offer, and we will extend your subscription one year ahead from present oY DERN MACHINERY 

date of expiration. ; PUBLISHING CO. 


Pe 1333 Security Bidg., Chicago 


Date 


GE NTL EMER: Fnclosed find 
$1.0 fo please send me 
‘MODE RN MAC THIN: RY for one year 
nd also send me one WIET GOETHE 


Modern Machinery Publishing Co. 4 


1333 Security Building y, ve rtise d ia Popular Mechanics. It is unde ore 
f stood that if I am dissatisfied that I may return 
CHICAGO = ILLINOIS 


Yu the gauge and my money will be refunded. 
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Cy 


ey ee are accurate time and labor saving devices 


for meeting mechanical needs--short cuts through mechanical 
difficulties--they are recognized bv amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No. 17AP, of the largest 


line of fine mechanical tools. 


THE L. $8. STARRETT CO., ATHOL, MASS., U. S. A. 


Please mention Popular Mechanics when writing Advertisers. 
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GET OUR 
CATALOG 


GOooD 
TOOLS 


A Tool Cabinet for Christmas 


For the man who earns his living with tools or for the man or boy who likes to “make things,” nothing 
could be better than one of our tool cabinets filled with our guaranteed tools. There is an elegance about 
our cabinets and a trustworthiness about our tools that makes working with them a pleasure. 

Cabinet shown above, made of Chestnut or Ash, panelled and 

finely finished, measuring 29x25x8% inches outside when closed. 

Complete with 52 highest grade tools, $28 00. Others down as 

low as $5.00. Tool chests, complete with same high grade tools 

$3.50 to $50.00. We make benches too, for every kind of work, 

from $5.00 each up. 
The cabinets and benches together with many other “practical presents” are shown in “Timely Tips” 
No. P, which we send gladly on request. If you are interested in other tools than woodworking tools, 
send 25c to help pay expressage on our 450 page tool catalog, No. P, showing tools for over 40 es, the 
most complete tool catalog ever compiled, 


Established 1872 ORR & LOCKETT HARDWARE COMPANY 
Makers of the ‘‘Perfection’’ Ventilators. 71-73 EAST RANDOLPH STREET, CHICAGO 


“THE CHICAGO” 


AUTOMATIC TEMPERATURE 


REGULATOR 


The best device for controling your Fur- 
nace, Hot Water or Steam Boiler. It is auto- 
matic and a fuel saver. Easily installed. 


Time-Set 
Attachment 


Is a device which 
we attach to our 
Regulator in or- 
der that when the 
purchaser does 
not want to main- 
tain the reg- 
ular temperature 
during the night, 
but wants it to be- 
come warmer to- 
wards morning, he 
can set the Attach- 
ment so that it 
will automatically 
adjust the drafts 
at any given time, 
It is contained in 
a cabinet and set 
in the same man- 
| ner a8 an alarm 
clock, but it has 
not an alarm. 


Write for Catalog and Prices 


GRAND RAPIDS HAND 
== SCREW CO. 


146 South Ionia Street 
{Grand Rapids - #£Michigan 


Largest Manufacturers of Manual Training and Home 
{ Benches in the World. 


( 
( 
( 
( 
¢ THE NO, 42 BENCH; ALSO MADE WITHOUT CABINET 
4 
4 
4 
{ 
4 


Write for Prices and Further Particulars. 


CHICAGO HEAT REGULATOR CO. 
40 Dearborn Street, Chicago. 
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BUILD YOUR OWN BOAT 


By Dre Brooks System 
IF u cajMdrive a nail and cut out a Piece 
of mate i yom a full-sized pattern—you 


da —row-boat—sail-boat—or 


YOU CAN 


invest in a Stock guaranteed to sell at 200 per 
cent above par within 12 months, 


Your Money 
MAKE Money 


‘ALSO: 
BE- 


you need ‘the pareoe from $250 up. and mater~ 
jals. [from $5.00 up’ The Jools in every household Pat- 
ternd of over 40 styles and) szes—sll | ngthe from 12 to 55 feet. 
The Brooks System consists yexact-size printed paper patteros 
of every part of the boa’ ith detailed instructions and working illus- 
tans showing each step of the aek—es nie ized bill of material 
required and how to secure it. + | 

Over six th d t sf. lly built boats by 
t Brooks System last year. Filty per ood, of them have 
built their second boat. Many in 


‘SECURE 


THE OLBENTURE CO_OF AMERICA 
SAVS THiS 


boat-manufacturing business. 


t 
E Catalogue and abticylate! ee. For 25 cents \100-page 


atalogue’ containin| valuable ‘information for the amateur yachts- 


CONSULT US 


whether buying or selling stocks or bonds. We can 
offer you one stock now which is certainly worth look- 
ing into carefully. It will give the greatest opportu- 
nity in the field of investment today. We will be glad 
to give full particulars. 


DEBENTURE COMPANY OF AMERICA 
797 Land Title Building 
Philadelphia, Pa. 


REFRIGERATING PLANTS 


FOR THE 


HOUSEHOLD, RESTAURANTS, 
HOTELS, SALOONS, ETC. 


SOMETHING OF A NOVELTY inthe 
way of a small electrically operated refrigerating 
machine for the household which may be used for 
supplying a refrigerator box with dry cold air, and 
also for the purpose of manufacturing ice from ster- 
ilized or otherwise purified water, The machine has 
arefrigerating capacity equal tothe melt- 
ng or the use of 200 pounds of ice a day. 
It is automatic and is as free from com- 
lications as it is possible to make a machine of 
his character. It is imstalled on the same base 
as the refrigerator, becoming part of it, so that the 
entire plant is shipped as a unit, it being only 
necessary to connect the power and water when it 
is ready to operate. 
The machine is especially adapted to motor drive, and may be operated by a one-half 
horse-power electric motor, any motive power however may be employed. When operated for 
10 or 12 hours each day it will manufacture 10 pounds of hygienic ice, besides refrigerating 
two storage compartments to a temperature of thirty-five to thirty-eight degrees Fahrenheit. You secure 
lower and more even temperatures at less cost than using ice. 


Manufactured by the 


E. E. SAVAGE /|BRUNSWICK REFRIGERATING 
Western Representative Cc 0 M P A N Y 


40 Dearborn S$t., CHICAGO NEW BRUNSWICK, N. J. 


Please mention Popular Mechanics when writing Advertisers. 
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The TECHNICAL 
WORLD 


MAGAZINE 


“A MAGAZINE OF ACTION” 


A new publication with a new field, different from all othermagazines. Appeals to every one 
who wants to know how and why things are done. It appeals especially to those who desire to 
keep posted on the latest things in science, invention and engineering. Ninety-nine people outofa 
hundred have some mechanical bent, or at least are interested to some extent in ecientific mat- 
ters. They may not be trained in engineering or in the use of machinery, but they like to talk 
familiarly about such matters, and, above all, to understand them. 


December Number now out on all news stands: 
160 pages profusely illustrated, containing more than forty articles and stories, among them the following: 


On China’s Thousand Mile Canal Modern American Glass Houses 
Anti-Auto Riots of 1830 Sailing on Land 
The Electric Housekeeper. Fight of the Nixon Il 


FREE 


We want to introduce the TECHNICAL WORLD MAGAZINE toreaders of Popular Me- 
chanics and start them reading it regularly. To those sending us their subscription with 81.00 
BEFORE JANUARY 1 
we will mail the magazine every month for one year, and in addition send FREF your choice of 
any one of the books Jisted in the coupon. These books, of 64 to 96 pages each, contain a fund 

of practical autboritative information on the subjects treated; size of page 7x9 inches. 
If not perfectly satisfied send the book back and COUPON—MAIL TO-DAY 


we will refund your money. ’ 
(Dollar 6 may be sent at our ish) The TECHNICAL WORLD MAGAZINE 
3325 Armour Ave., Chicago, Il. 


In accordance with special offer in Popular Me- 
chanics I enclose the sum of One Dollar for which 
send me your magazine for one year, and the book 
indicated by *X" in list below 


4 City and State 


Gas and Oi! Engines 

| Freehand Drawing 
Working Shop Drawings 
Structural Drafting 
Architectural Lettering 
Perspective Drawing 

| Architectural Drawing 


a | Carpentry 

| Shades and Shadows 
“4 Pen and Ink Rendering 
4 Heating and Ventilating 


Refrigeration 
Plotting and Topography 
Pattern Making 
| Tool Making 
Storage Batteries 
Electric Light ing 
Electric Wiring 
Electric Railways 
Telephone Line Construction 
= Instruments and Batteries 


Masonry Construction 
Management Electric Machinery 


Indicators 


newsdealer does not keep the TECHNICAL 
WORLD MAGAZINE, give us his name and we will | weleg i 
send youa sample copy free. elegrap 


Vopular Mechanics, Dec. 05. 
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whole figures ; in fact, 


ve door. 


Multiply’ 


Wouldn't you like to be able to figure this and hundreds of other similar 
you like to be able to add, subtract, multiply, and divide any problem almost 
product—to be able to simply write the answer? 


Our Free Book, “Rapid Calculation’’ 


tells you all about a method which will make you a master of figures. It tells of a system by which you can 
figure instantly the most intricate sums in your head ; handle groups of figures and fractions as easily as single 
i cut the work of figurin 
A better position and a large salary have come to hundreds who have read this book. If you want 
to better your position, to increase your salary, to make yourself worth more to yourself and your employer, to hold 
the whip-hand in financial transactions, to make your work easy and interesting _instead of ti 
write for this book at once. It will cost you nothing but the trouble of asking for it. A postal will bring it to your 
It may cost you a good position or a valuable promotion to neglect this opportunity. Write for it 
y before you forget it. Address 


COMMERCIAL CORRESPONDENCE SCHOOLS, 


ask your jopber. 


Print Filing Cabinets, 


Blue 
Blue Print Frames, Etc. 
Send for I'iustrated Catalogue or 


Manufacturers of Various Styles and 


FRITZ & GOELDEL MFG. CO., 
99 Alabama Street, Grand Rapids, Mich. 


Boards, 


12 


00 
his in Your Head 


lems in your head? Wouldn’ 
y without writing any partial 


in two. 


resome, you should 


190 COM’L BUILDING, 
ROCHESTER, N. Y, 


WHY NOT LEARN 
2 SIGN PAINTING? 


G#0W-CARD WRITING OR LETTERING.— 
Only field not overworked. Separate courses. 
Ours is the only practical, thorough and persona! 
instruction. We teach by mail and guarantee success. 

y terms. Write for large interesting FRFE Cat- 
alog. THE DETROIT SCHOOL OF LETTERING, 
Dept. P M, Detroit, Mich. 

*Oldest and largest School of its kind.”’ 


LEARN TELEGRAPHY AND R R. ACCOUNTING 


Operators Always in Great Demand 


$50 to $100 per month salary assured our graduates under bond. 
Our schools are endorsed _ by every railway official in the U.S. 
Ladies also admitted. Write for catalogue. 


MORSE SCHOUL OF TELEGRAPHY 


Cincinnati, O. Buffalo, N. Y. Atlanta, Ga. La Crosse, Wis. 
Texarkana, Tex. San Francisco, Cal. 


@ | Sizes of Draughting Tables, Drawing 


rawing Instruments 
and Materials 


MOST COMPLETE ASSORTMENT 
ALL GOODS WARRANTED 
Richter Instruments of Precision 


None better. Their mechanical 
merits challenge criticiem. 
Blue Print Papers, Vandyke Solar Paper 
Write for Catalogue *‘P,”’ 416 pages 


EUGENE DIETZGEN CO. 


181 Monroe St., 1196121 W. 234St 
Chicago New York 

14 First Street, 145 Baronne St. 

San Francisco New Orlean 


Be Your Own Taxidermist 


WE can teach you BY MAIL to stuff and 
mount Birds, Animals, Fishes, etc, The 
most fascinating of arts. Easily learned 
by men, women and boys. BIG PROFITS. 
—~ our fine trophi Decorate home 
an 


Learn 
This 
Art 


OF TAXIDERMY, Inc. , 58 Dt, Omaha, Neb. 


EGHAMICAL, 
LECTRICAL, 
IVIL, 
Oom plet d short courses, Thoroughly equipped engineer- 
ing shops. Shop work from the beginning. Short 
courses in Steam and Electrical Engineering. Expenses low. 
Accomm odatiens the best. School ali year. Students may enter any time. Correspondence 
and electrical Bend 


steam courses. 
{HIGHLAND PARK 


lor catalogue. Mention course in which intereste 
COLLEGE, Des Moines, Ia. 


Learn Furniture Designing 


p° 


this line now will have a splendid future before themselves. The 


paying positions. Some of them are now earning between $1200.00 
and $2600.00 per year with plenty of chances for further advance- 
ment. Write for full particulars and testimonials. 

COLLEGE OF FURNITURE DESIGNING 
Porter Block, Dept. M, 


you know that the Furniture business isone of the most ra- 
pidly growing trades in this country? Those who will enter 


blic demands new ideas at all times, and there is a great field 
prac’ and original people who may wish to becom: 


Furniture Designers 


We always have an opportunity to place our graduates in good 


Grand Rapids, Mich. 


Please mention Popular Mechanics when writing Advertisers, 
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Earn 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 872, Scranton, Pa. 


Please explain, without further obligation on my part, 
how I can qualify for a larger salary in the posi- 
tion before which I have marked X 


Cyclopedia 
’ Drawing 


An appropriate Christmas present 
for anyone interested in this fasci- 
nating subject. 
New, Enlarged Edition 
TWO VOLUMES 
Bound in Half Morocco, 1200 pages, 


(Size 8x10 ins.), fully indexed, 1200 
illustrations, plates, engravings, etc. 


«FRE Ets 


Both books sent on five days’ ap- 
proval, express prepaid. @ If sat!sfac- 
tory send $1 and $1 per month for six 
months. Otherwise notify us and we’ll 
transfer the books absolutely free. 

Cash with order. $6.50. Money re- 
funded if not satisfactory. 


Brief List of Subjects: 
Free Hand Drawing 
Mechanical Drawing 
Shades and Shadows 
Rendering in Pen and Ink 
Perspective Drawing 
Architectural Drawing 
Rendering in Wash and Color 
Water Color Hints for Draftemen 
Working Drawings 
Machine Design 
Sheet Metal Pattern Drafting 
Tinsmithing 
Practical Problems in Mensuration 


American School of Correspondence 


CHICAGO. ILL. 
Mention Popular Mechanics 


ENGINEERING 


TAUGHT BY MAIL 


Write for our Free Illustrated Book 


“How to Become an 
Electrical, Mechanical 


or Steam Engineer” 

We teach 
Electrical Engineering, Steam Engineer- 
ing, Mechanical Engineering, Mechanical 
Drafting, Machine Design, Electric Light- 
ing, Electric Pailways, Tele raphy, Dy- 
namo Tender’s Course, otorman's 
Course, Short Electrical Course, X-Rays, 
Arithmetic, Algebra, at your home by 
# mail. We have the greatest system 
ever offered. Thousands have been 
helped to better positions and sal- 
aries by our practical mail courses. 
Write for our free book and testi- 

monials. 


FREE 


New students enrolling now will be provided free 
of charge with our Reference Library anda 
set of Electrical Apparatus. 


Electrical Engineer Institute of Correspondence Instruction 
Dept. 6, 240-242A West 23d Street, NEW YORK 


THOMAS A. EDISON 
be of Dalal whe om 


Please mention Popular 


echanical Engineer 
Machine Designer 
Mechanical Draftsman 
Foreman Vatternmaker 
Foreman Machinist 
Foreman Toolmaker 
Foreman MNolder 
Foreman Blacksmith 
Stationary Engineer 
Marine Enginéer 
Farm Machinery Eng. 
Refrigeration Engineer 


Electrical Engineer 
Elee. Lighting Supt. 
Elee. Railway Supt. 
Electrician 

Telepbone Engineer 
Telegraph Engineer 
Architect 

Stractoral Draftsman 
Architectural Draftsman 
Contractor and Builder 
Civil Engineer 

Mining Engineer 


If the position you wish to gain is not in the list, 
state what it is here ___ 


Name 
Street and No. 
City 


State 


Secure 


To carn more money—to secure your 
ture —tosucceed in life—cut out, fillin and 
mail to the International Correspon- 
dence Schools the above coupon. They 
will show you how you can fit yourself 
easily and quickly in your spare time 
to get more money in your present 
position,coy change toa more congenial 
and better paying occupation. 


Mind, the sending of this coupon 
does not obligate you to pay one cent. 
It simply gives the I. C. S. the oppor- 
tunity of proving Aow easy tt is for you 
to improve your condition right at 
home without neglecting your present 
work. Norisktorun. No 
to buy. 


The I. C.S. is an institution with an 
invested capital of over $5,000,000, and 
a reputation of 13 years’ successful 
work. It has taken a day laborer 
and qualified him as an electrician 
with a salary of $3000 a year. It has 
taken a bricklayer and qualified him 
to become a building contractor with 
a business of his own of $200,000 annu- 
ally. It has taken a sailor and quali- 
fied him to establish of his own a 
yearly business of $50,000. It has taken 
tens of thousands of men and women 
of every age and in every walk of life, 
and in a few months qualified them 
to double, triple, quadruple their sal- 
ary. To learn who they are ; how it 
was done; how you can do the same, 
fill in the coupon and mail it to-day. 


Succeed Life 


Mechanics when writing advertisers. 
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Illinois “Ready -To-Use” Electric 
Lighting Outfits for Decorative Pur- 
poses or Christmas Tree Lighting. 


In electrically lighted houses the use of Miniature Incan- 
descent Lamps renders possible most attractive effects and 
gives an added charm to all forms of decorations. Such ne 
by their small size and inconspicuous shape. are especially 
adapted to table. foliage, and general house decorations. They 
are clean and safe to handle and use, and certainly afford the 
most beautiful and safest method of lighting a Christmas Tree. 
The outfits will last for years. The amount of current con- 
sumed is insignificant. 

The outfits consist of a number of feet of green silk cov- 
ered fiexible cord with an ordinary attachment plug at one 
end, and branch festoons; each have eight Miniature Pendant 
Porcelain Sockets wired thereon. 

With the outfit is supplied the necessary number of Min- 
iature Decorative Lamps (a few red, frosted, and green includ- 
ed) with a few extra for renewals in case of burnout. The 
outfit is packed securely in a small neat wooden box, and is 
complete in every way and ready to use. Anyone can attach it 
to an ordinary lamp socket. No wiring necessary. 


PRICES: 

8 Light Outfits complete......... .8 5.00 


Illinois Electric Company 
239-241 Madison Street = Chicago 


The Best Christmas Gift 


Cabinet No. 15. For Man or Boy 


Wivanco Tool Cabinets 


O° TOOL CABINETS are equipped with all the tools 


needed about the house, shop or farm and the use 

of such an outfit will result in a substanial saving, 

as well as the great convenience of having the little 
repair jobs done without hiring a carpenter. These cabinets 
are substantially made of handsome polished quartered 
oak, with brass trimmings, and have two-keyed cylinder 
locks. The drawer contains a full assortment of screws, 
screw-eyes, tacks and nails for any kind of work. Prices, 
according to assortment 9f tools, from $10 up. Catalogue of 
cabinets, work benches and lists of tools sent anywhere 
without charge upon request. 


6GO0O-Page Catalogue FREE to Popular Mechanics Readers 


We have just issued a Big Catalogue of over 600 pages, illustrating and describing 20.000 articles for 
house, shop and farm The prices quoted are as low as our 90 years in this business make possible—and no 
house anywhere can beat them Our location in New York makes shipping by express, freight or mail easier, 
quicker, and cheaper than anywhere else. Although our book costs us 75c., we send it to you free if you live any- 
where except Chicago or New York City; but we send our tool cabinet catalogue to anyone anywhere. 


Oldest Mail Order House in America. (Estalolished 1816) 


WHITE, VAN GLAHN @ CO., No. 30 Chatham Siq., New York City 


Please mention Popular Mechanics when writing advertisers. 
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A POINTED TALE - 


DIVINE'S RED DEVIL. WATER MOTOR: 


SHARPER IF 
Time AS was 


Polishes, 
Buffs 
Anything 
PELTON MOTOR AND DYNAMO DIRECT CONNECTED. 
Connects} 

to An The PELTON MOTOR possesses all the advantages 
y of the famous PELTON WATER WHEEL. It is essen- 
tially a high grade machine of the best mechanical con- 
Faucet struction, and is guaranteed to develop a maximum 
power using a minimum quantity of water. Tests at 


Cornell University show the remarkable efficiency of 
88 percent. Adaptedfor running from city mains or 
= independent water supply, and can be used for any pur- 

pose requiring power. For example, dynamos, dairy 
and farm machinery, fans and blowers, printing 
presses, etc.,etc. Send for catalogue giving capacity 
and prices of various sizes. 


Furnishes power for sewing machines, small lathes, scroll 
saws, dental lathes and other small machinery. 
Price | with this ad] complete, including emery wheel, 


THE PELTON WATER WHEEL (0, 
DIVINE WATER MOTOR CoO. 133 Main St., SAN FRANCISCO. 


206 BROADWAY, NEW YORK 146 Liberty St. NEW YORK. 


Handles 


oO. T. LOUIS Co. 
SCIENTIFIC INSTRUMENTS 


We supply complete apparatus to cover course in 
Chemistry for Mechanics, including bunsen burner, 
glass and rubber tubing, ring stands, test tubes, 
platinum wire, chemicals, etc. 


59 FIFTH AVENUE, NEW YORK CITV. 


IT WILL | 
PAY YOU, 


\BE All 
WATCHMAKER. 
an 
WHILE YOU LEARN, for our Book Free Kinds 
4 maker.”’ Postal will do. Stone’s School of Watchmaking, 
Please Mention Popular Mechanics. ___ Globe Bidg., St. Paul, Minnesota, of 
FORIT 
Oils 
MY revised list of machinery 
and contractors’ equipment SINGLE SQUARE CABINET 
July issue, is now ready, and covers 
eleven printed pages with location NO WASTE, NO OIL - SOAKED FLOORS 
and prices. I will be very pleased — a 
to send a copy to you if you will AT ONE STROKE, there wns 
let me have your address. overflow. 


Fifty Differen’ Styles. Send for Catalog Xi. 


Willis Shaw, Machinery 


171 La Salle St CHICAGO, ILL. 9 BOWSER & CO., Ft. Wayne, Ind. 


Please mention Popular Mechanics when writing Advertisers. 


(WATER MOTORS 


NO ATTENTION. 
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Complete System Extending to Stabile, Greenhouse, Lawn, 


perates under 18 inches to 50 feet fall. 


every foot fall used, Kighty per cent efficiency developed. Over 6,1 
plants in successful operation, 

tanks and irrigstio.. 


RIFE ENGINE COMPANY 


Suite2104, Trinity Building, New York City. 


, Running Water for Irrigation 
(Pumps Water by Water Power.) 


RIFE AUTOMATIC HYDRAULIC RAM 


NO EXPENSE. RUNS CONTINUOUSLY. 


Fountains and Formal Gardens. 
Elevates water 30 feet for 


Large plants tor towns, iostitutions, rail- 
Catalogue and Kstimates Free. 


TRANSPARENT BELL PUSH.—A recent Eng- 
lish invention so constructed that light from within 
the house shines through the bell-push making it 


easy to locate the push at night. The idea seems 
to be an entirely new one and is said to meet with 
fayor in London. 


MIETZ @ WEISS 
OIL ENGINE, Stationary and Marine 
1 to 75 H.P. 
128-138 Mott St. - New York 


ORDER 


NOW 


This wrench is made 
of 50-point Open 
Hearth Drop Forged 
Carbon Steel. Jaws 
will take 1-4 to 3-4 
inch pipe. 


Every mechanic should own one. 


Has More Uses Tha* 
A>yv Wroeach Made, 


GERMANY AND GREAT BRITAIN. PATENTS PENDING 


UT 
WRENCH 
PIPE WRENCH, THREAD CUTTERS. 
Will Remove “‘Neverslip’’ and ‘‘Rowe”’ Calks. 


ELECTRICAL GARDEN PARTY.—What 
probably the largest garden party ever given recently 
occurred under the auspices of the Men's Welf: 
League, an organization of employes of the Dayt«: 
(O.) Cash Register Co. The electrical illuminations 
were unusually extensive for a single night's ente: 
tainment, and included the lighting and decorating 
of 400 acres. In putting in the apparatus there wer 
used 59,347 feet of wire of various sizes, 33,898 candle 
power in incandescent lamps, 3,300 weather proof 
sockets, 1,850 receptacles, six gallons of lamp color- 
ing and 50 pounds of tape. A dancing platfori 
70 x 8O ft. was lighted by 280 eight-candle 
and 140 four-candle power incandescent lamps. Th: 
main entrance was lighted with 350 four-cand!: 
power lamps. Eight large electric signs advertised 
refreshment booths within the grounds. There were 
12 electric stereopticons in operation. 

Twenty-five thousand lanterns from Japan and fiy 
thousand flower-lamps from Brussels were used 
the decorations. Among the Japanese lanterns wer 
thousands of celluloid globes, red, blue and yellow 
in color. These were hung together in great clus 
ters, like bunches of grapes, and were swung from 
the limbs of trees. Two miles of hedges were illu 
minated.—Contributed by Ohio Press Bureau. 


GET MONEY-1DID-GOT S301’ 
In 2 weeks doing plating, writes M. L. Smith of Pa. 

(used smal! outfit), Start as Smith did—that's easy — 

hundreds already s\arted—new oues daily—money coming in 
~ —goods going out. People everywhere have tableware, 
aiches, jewelry, etc., for the “Gray Plating Man.” 

- Practical outfits, all sizes, heavy plate, guar- 
anteed, pure gold, silver nickle metal plating, 
equal to new goods,latest process, taught free 
quickly, experience unnecessary ,2!! easy. 
secrets exposed. Own and Hossa business 
at home or traveling all or part time ths: 
mo” pays @15 te 650 weekly. Write todsy 
for new offer, sample, and hundreds letiers from successful agents—free 
all. Gray & Co., Plating Works, 102 Miami Bidg Cincinnati, 0, 


power 


Bolts before and 
after using the 
Hawkeye . . 


No, 200 Regular. 

No. 400 same as No. 200 only 
full Nickel Plated 

The dies in wrench for Eng- 
lish and foreign trade, fur- 
nished with Withworth style 
of thread if wanted. 


UNTIL JANUARY 1,1906, the wrench 
will be delivered to you, charges prepaid, FOR 75 CENTS, >» 


HawKeye Wrench Co., Marshalltown, Ia. 
Please mention Popular Mechanics when writing advertisers. 
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“Star” Lathes 


High-grade screw-cutting engine Lathes, with forged crucible 
steel hollow spindles, phosphor bronze bearings, gear-driven re- 
versible feeds with strong friction drive in apron, our patented 
spring nuts which allow quick shifts of change gears, also Draw- 

(78) in Chuck, Gear-cutting, Milling and Taper A nts if desired. 


Suitable for electrical and repair werk, model makers, gun- 
smiths, technical schools and fine, aecurate machine-shop 
tool-reom service. Ask for COMPLETE DESCRIPTIONS. 


THE SENECA FALLS MFG. CO. 


athes, Foot Power Lathes, 102 Water Street, Seneca Falls, N. Y., U.S. A. | 
athes. 


FOOT AND 9 to 16 in. 
POWER LATHES SWING 
Carroll-Jameison Lathes are guaran- 
teed accurate and light running. Work- 
manshipand material of high quality, 
and recognized as the leading low- 
»riced machine. We also make Wood 

thes from 6 in. to 14 in. swing. If you 
are in the market for any tools, our 
catalog will be mailed free to any ad 
dress. Shall we mail you one’ 


Carroll - Jameison Machine Too! Co. 
Batavia, Ohio 


9 to 13 inch Swing 


List price, $65.00 and up accord- 
ing to size. When ready to buy 
send for Lathe Catalog and prices 


W.F. & John Barnes Co. 
10) Ruby St.. : : 


lf It’s a Sebastian, It’s a Good Lathe 


BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes. send for Catalogue. 


Sebastian Lathe Company, Cincinnati, O. 


B. F. BARNES’ 
ELEVEN-INCH SCREW 
CUTTING LATHE 


For foot or power as wanted. "ius 
power cross feed and compound 
rest. A strictly high-grade mod- 
ern tool. We also build a 9-inch 
lathe. Descriptive circulars of 
each lathe upon request. 


B. F. BARNES CO.. Rockford, mi. 


SIMPLE BUT SAFE 


THE LANCASTER 


High and low water and high pressure alarm for steam boilers. Whistles when water is 
too high, too low or for high pressure. The floats are made of terra cotta, will not collapse 
or fill with water. Wil! work at any boiler pressure. Sent on approval. You can try it 
before you purchase, Mechanical agents wanted everywhere. For full particulars and 
descriptive circulars, address 


GEORGE LANCASTER. - 541 Lexington Ave. = NEW YORK CITY 


FOOT and POWER 


AND T' RRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 


SHEPARD LATHE CoO. 
A131 W. 2d St., Cincinnati, Ohio 


What Is Daus’ Tip-Top? 


— TO PROVE that Daus’ “Tip is 

«the best and simplest device for mak- 
ing 100 copies from pen-written 
and 50 copies from typewritten ort- 
ginal, we will ship complete dupli- 
cator, cap size, without deposit 
\ on ten (10) days’ trial, 


BE YOUR OWN BOSS 


MANY MAKE $2,000 A YEAR 


You have the same chance. Start a Mail Order Business at home. 
We tell you how. Money coming in daily. Enormous profits. 
Everything furnished, Write at once for our ‘Starter’ and FREE 


P.M. iscount of 33% %, or 
M. Krueger Co., 155 Washington 8t., Chicago, Ill THE FELIX 8. K. DAUS DUPLICATOR CO. 


Daus Building, 111 John St., New York City 
Please mention Popular Mechanics when writing advertisers. 
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KEUFFEL & ESSER COMPANY 


OF NEW YORK 
111 East Madison Street Chicago 


DRAWING TATERIALS 
SURVEYING INSTRUMENTS 


Write for particulars about our new [lechanics 
Steel Tape Rule. 


“WHICH WAY” POCKET LEVEL 


your work is out. See? 


is the size of a silver dollar and three- 
eighths thick. Nicely nickeled and pol 
ished. To introduce it, will mail one 
for 50 cents in stamps. Caliper Cata- 
logue free 


Avzents Wanted E. SMITH, Columbia, Pa., U. S. A 


BIG FRIEND: 


Business Necessity CAPACITY 999.999.999 


“The famous Calculating Machine. Enthusiastically endorsed the world over. Rapid, accu 
fate, simple, durable. Two model’: oxidized copper finish, $5.00; oxidized silver Gnish, with 
case, $10.00, prepaid in U.S. Write for Free Booklet and Special Offer. Agents wanted 


C. E. LOCKE M’'F'G CO., 98 wainut st.Kensett.lowa 


20-Year Guaranteed, $10.35 


Gents’ Hunting Case, with Elgin or Waltham 7 Jewel Movement. 


Same Movement in Silverine Case...... 

ee 20-Year Gold F illed € Case, same grade move- 9.96 

Gents’ m0. Ye ar, ‘Ope n Face © ase, with same ‘grade move- 8. 65 
ment 

Remit by P. O. or Express Money Order or Bank Draft. payable to 
__our orde order. Money re funded if d if goods are not satisfactory 


J- J. HOCH @ Bro., | :: 3: Caldwell, Ohio 


(7 
The National Lines of Mexico } 


NATIONAL RAILROAD OF MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
INTEROCEANIC RAILWAY OF MEXICO 


MEXICO’S GREATEST 
RAILWAY 


All Year Tourist Rates Daily Pullman Service 
and Homeseekers’ between St. Louis, Mo. 
Excursion Rates and City of Mexico 


VIA 
LAREDO ROUTE 
578 Miles Shortest 22 Hours Quickest 


—Affording— 
The Only Through Pullman Service 


The Hgoablic of Mexico abounds in attractions for 
Tourist, Prospector and Investor, and the Capital 


MEXICO CITY 


The Paris of America 
is an all-year resort unsurpassed. 
Average temperature 
Summer 63 deg., winter 89 deg. Fahr. 
Only line affording diverse route without extra charge. 
For illustrated descriptive literature, rates, sleeping car 
reservations, etc., call on or address 
GEO. W. HIBBARD, G. R. BACKLEY, 
General Poses rAgent, General Wes t, 
Suite 280-240 


Mexico City, Mexico Chicago, lil, 


J 


Please mention Popular Mechanics when writing advertisers. 


The 
Overland 


Limited 
California 


the most luxurious train in the world, 
leaves Chicago 8:00 p. m. daily. Less 
than three days to San Francisco, 
Magnificent equipment. Electric lighted 
throughout. 


GHE BEST of EVERYTHING 


Two other fast trains leave Chicago 10 
a.m. and 11:35 p. m. daily, with through 
service to San Francisco, Los Angeles 
and Portland via the 


Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 


All agents sell tickets via 
this route. 
Illustrated booklets on 
application to 
W. B. KNISKERN, 


OMAHA, NEB. 
OL16 


— 
THE LOCKE ADDER 
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| 
HATCHET. HAN ON 
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or E. L. LOMAX, 


GASOLINE SOLDERING IRON 
AND BLOW TORCH 
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If you are still plundering along (pardon 
our possible boldness) with the ordinary Sol- 
dering Iron and Gasoline Furnace, you have 
in this little tool something very well worth 
considering. To aid that consideration we 
have, awaiting your call, a little booklet that 
fairly floods this question with rational light. 

Shall we mail it? 


EMMELMANN BROS. MFG, COMPANY, Indianapolis, Ind., U. S. A. 


PRESSED STEEL SHOP PANS tte 


THOUSANDS IN USE. DURABILITY AND SATISFACTION GUAR ANTEED. 


borings.oil drippings, etc. 


THE CLIMAX 
ALCOHOL (OR GASOLINE) 


Every mechanic and electrician, professional or amateur, as 
well as every household should have one of these torches for 
general soldering purposes, The price, 5 cents postpaid. 
Write for our special offer of one of these torches FREE. 


CLIMAX MFG. CO., - - 1 Hartford St., Boston 


M ade of any Gauge of Sheet Steel desired. Never goes to pieces, and always gives entire satisfaction. Try samples 
you would not be without them at any price. Suitable 
s. ore, quartz and other substances, and for use under lathes and drill presses to catch the turnings, trimmings, 


KILBOURNE @ JACOBS MFG. CO. - 


for handling bolts, rivets, nails, screws, nuts, washers 


Columbtus, Ohio 


Big money in Electric 
Flash Signs. Cost $5.00 to 
make and sell easily at 
from $10 to $15. We will 
ship you complete sign 
ready for insertion of ad- 
vertising card, with full 
directions for making, 
for only_ $8, cash with 
order. Thermostats at 
% cents postpaid. 


CLIMAX MFG. CO. 
1 Hartford st., BOSTON 


RAPID ICE CHIPPER. Operates by placing the 
chipper on a cake of ice and turning the side handle. 
Gathers two quarts of perfect ice chips in one min 
ute. Saves ice; saves time; no pounding, or scrap- 


Cement 
Fence 
Posts 


Cheap as 
wood, and 
will 
last for- 
ever. Made 
with sim- 
pie and in- 
expensive 
tools, Fire 
proof, frost 
proof wind 

proof, 


Mater'al esed: 
Cement & 


ing; no wetting of the hands. Made of malleable 
iron with steel cutters tinned. Used in preparing 
frappe, punches, oysters, melons, olives, butter balls, 
et Costs 75 cents. 


Write for Catalog of 


25 Cent Books 


On Mechanical and 
Engineering Subjects 


POPULAR MECHANICS 


HASTINGS COMPOUND 


Guaranteed to stop Sparking. Money refunded if it 
don’t. Put up in convenient form, 3% in. long x 1 3-16 in. diam. 
We h»ve enough conjAdence in Hastings Compoun., to mail a full 
size sample stick, upon receipt of six cents to cover postage. 


JAS. L. NEEFUS, Sole Agent 


——SSSS== 54 DEY STREET, N. Y. 
wWieane mention Popular Mechanics when writing Advertisers. 


PoputAR MECHANICS 


Chamber of Commerce, Chieage 


you are in the market for any kind of machinery 


and don’t know where to get it, write :::: 


7 
> 
— 
‘ » Sy, 
A. D. 
| 
& CO. 
| 


TATE wis) 


The Original Real Estate School 


operated by our large active real estate firm will teach you 

the Real Estate, General Brokerage and Insurance business 

by the most improved correspondence methods. The large 

fortunes of the Astors. Marshall Field, Young and numer- 

ous others were made in real estate. There is no better 

opening today for ambitious men than the Real Estate 
usiness. 

The opportunities and ectivity in this business are 
constantly increasing which is proven by a glance at the 
newspapers and magazines. “very business man engaged 
in or expecting to engage in the Real Estate Business 
should take this course of instruction. The course will be 
of great assistance to persons in all lines of business, 
especially those dealing or investing in real estate. 

We will teach you this great 
business thoroughly and fit yoa to 
makemoney without interfering 
with vour present employment. 
Upon request all graduates are 
special representatives 
of leading Real Estate and Brok- 
erage Companies. Lists of high 
class investments and readily sal- 
able properties in all sections will 
be furnished. We will co-operate 
with and assist our graduates to a 

uick success. 
cur tactibutien. 
Valuable and Interesting BOOKLET FREE 
Write for it teday. 


co. 
Chicago 


H. W. CROSS 
195 Tacoma Bldg. 
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Armitage: Herschel Co. 


North Tonawanda, N.Y. 
AMUSEMENT OUTFITTERS 


Manufacturers of 
Twentieth Century Merry-go-rounds 
Steam Riding Galleries 
MINIATURE RAILWAYS 
Razzle Dazzle Park Swings 
Striking Machines, Etc. 


The greatest favorite on the market. 
this machine there are no stakes to drive or 
guy lines to bother with, weighs 5,000 Ibs. less, 
takes less space and seats more people than 
the old style machine, can be set on any floor 
or pavement without injury to either and can 
be set up or taken down in less time than any 


With 


other machine. 
Send for Catalogue P. 


CHIPS FROM THE “WOOD WORKER.”’—A 
good engineer is frequently not properly appreciated 
till after a poorer one has his job, and then it’s 
generally too late to do him any good. 

Ten per cent more steam pressure can sometimes 
put a factory in shape to pay ten per cent more 
wages without increasing the cost of its product. 

The best tireman is not necessarily the one that 
ean burn the most fuel in the furnace in a given 
time. The purpose of a fireman is to make steam, 
not just to see how much fuel he can burn. 

BORN OBSOLETE.—Thic new battle ship ‘Mis- 
sissippi,” launched recently, is pronounced “‘obso- 
lete’’ already by the naval experts. This is no joke. 
They mean it. In reaching the ‘obsolete’ class be- 
fore she ever touched the water the ‘Mississippi’ 
beats all records, ancient and modern. The ship’s 
cost is about $7,000,000. The money is worse than 
“obsolete,” apparently, but there’s no help for it.— 
Springfield (Mass.) Republican. 


“LIFTING SUNKEN VESSELS BY COM- 
PRESSED AIR 


A wrecking apparatus for raising sunken vessels 
from the bottom of the sea, invented by Nicholas 
Ielpo and patented by the Italian government has 
been tested by the task of raising a barge loaded 
with building material which went to the bottom 
four years ago. The wrecking apparatus handled th» 
barge easily and is declared a success, 

The device consists of a series of elliptical cham 
bers made of thick rubber and water proof canvas 
which are filled with air compressed in the usua 
manner. Each chamber has a lifting power of 
tons, 

— 

The battleship ‘“‘Rhode Island’ in her trial trip 
recently, made a speed of 19.38 knots an bour for 
one mile. The mean time for the twelve runs over 
the course was 18.93 knots an hour. 


YOUR INTERESTS ANO_OURS ARE IDENTICAL. _ 


You Want Practical 
WELL DRILLING MACHINEPY 
to develope that 


Mineral, Oil or Water 


proposition; wehaveit. Guarantee 
it to work satisfactorily. 


Tell us about the formations, depth, diameter holes; 
will send printed matter and can save you money, 


THE AMERICAN WELL WORKS, 


AURORA, ILL., U. &. A. 
CHICAGO, ILL. DALLAS, TEXAS. 


Please mention Popular Mechanics when writing advertisers. 
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WRITE FOR A DESCRIPTION OF THE } 


Marine and Stationary Gasoline Engines 


SOMETHING NOVEL AND ATTRACTIVE. BUILT BY 


H. LAKE, sctiaiss Philadelphia, Pa., U. S. A. 


& Grey Iron Co. 


SIMPLICITY 


GASOLINE ENGINES 
Vertical and Horizontal, 144 to 
15b.p. Stationaries, Portables, 
Pumping Outfitsand Sawing Rigs. 


GET OUR PROPOSITION 


and 1905 catalogue 


Chase Street, Milwaukee, Wis 


MARINE. STATIONARY, PORTABLE. 
No Danger, Maximum Power, Lightest Weight, Simple, 


Reliable, Economical No Batteries, Self-ignition by com- 
pression. Fully Guaranteed. Write for Catalogue P. 


International Power Vehicle Company 


KEROSENE OIL ENGINES 


253 Broadway. NEW YORK. 


CASTINGS FOR 3} H. P. 
GASOLINE ENGINES 


PRICE, complete set of 
Castings, including all 
parts in rough with blue 
prints— 


$15.00 


Send for our booklet on Stationary and Marine Engines. 
Also castings for same. 


L. W. GILLESPIE & COMPANY, - Marion, Ind. 


ECONOMY 
HOT AIR PUMP 


Wilt pump water from wells, cis- 
terns, lakes, etc., to any desired place. 
Does away with the uncertain wind- 
mill and the unreliable gasoline en- 
gine. Runs equally well in winter 
and summer. No explosion; so sim- 
ple that a child can operate it. 

TEN DAYS FREE TRIAL. 

Send for illustrated catalogue. 


THOMAS & SMITH, Dept. G 


19-21 So. Carpenter St., Chicago, 
288 Hudson 8t., New York. 


IMICO Patent Union 


Extra Heavy Malleable Iron 
Tail Pieces with Brass Con- 
mection on Seat and Ring. 
EXTRA HEAVY INTERCHANGEABLE 
NON-CORROSIVE 
ILLINOIS MALLEABLE IRON CO 
CHICAGO 


Gas and Gasoline Engine and 
Motor Castings 1} to 16 H. P. 


Auto, Marine and Stationary. Booklet on Request 
We sell blue print drawings of either 2 or 4 cycle type. 


THE GEBHARDT MOTOR CO. 


2930 Hancock St., Phila. Pa. 


YOUR OWN ENGINE 


You can build a small steam or gasoline engine 
modern 


«mings with 
each set. 


Castings f H. P. Two Cycl 
we Cycle $12.50 


Having had 
numerous in- 
quiries for our 
castings, we 
have decided to 
offer them to the 
public. They 
are the best that 
can be made and 
with them you 
can build a 
strong, 
durable engine and save 
thirty to fifty dollars. 


JUNIOR ENGINE WORKS 


i Washington Street, CHICAGO, | 


Please mention Popular Mechanics when writing Advertisers. 


\ - 
| | 
type from our 
i | print draw- 
& 
| 
| 
| 


t, we 


1264 


$100 The New Pierce Gasoline Moto 


Is A WONDER 


It will develop more power on less fuel 
than any other make in the world.... 
Built on modern lines and up to the very latest practice; made from the best material, and 
with ordinary care will last a life-time. 

We have been building Gasoline Motors for over twenty years. More than 12,000 PIERCE 
MOTORS are in use in all parts of the world. We know how to, and do, build them right, in 
Guarantee Them to Give Satisfaction. 

If they do not, send them 1 ack and we 
will refund your money in full. .... 


The PIERCE MOTORS are the best in the world and cost less than the poorest. We guar. 
antee them against defective material forlife. If you want power for any R°r 
our printed matter, stating your needs. . 
Motors, Launches and Auto 


=- PIERCE ENGINE COMPANY, - 


3 1-2 Actual Horse Power 


Write for 
e also build other sizes up to } +» also Marine 


ats. Be sure and address 


Dept. 2, Racine, Wis, 


THE LARGEST 
AIR-COOLED MOTOR MADE 
5 HORSE POWER Ame 


Bore 6x6. Plenty of 
cooling surface. No 
engine ever con- 
structed with so few 
working parts. Can 
hold your hands on 
the pins after engine 
has been working 
all day. Write for 
agency. Gasoline 
tank outside. 
Weight, 900 lbs. 


Air-Cooled Motor Co., - Lansing, Mich. 


“COLUMBUS” 


Gas Gasoline 


& Engines 
4 = — 

Observe its Simplicity 
A @ ¥ The cut shows all of the 
= parts and no com- 
plicated mechanism is con- 
rae? ceaied on the back side or 


Within the bed. Send for 
Catalogue No. 65 


Columbus Machine Co. 


q Columbus, Ohio. 


Heep Your Tool Room Emery Wheel True by Using 
DIAMO-CARBO EMERY WHEEL DRESSER 


No. 1, 8 Inches Long... ....... $3.00 


4? 3.50 
“ 5, 12 “ “ 4.00 


Send for Dresser Booklet with Testimonials 


THE DESMOND-STEPHAN MFG. CO., 7 


Urbana, Ohio 


BUY A CAPITAL GAS 


And you will not sit up nights worrying about expensive power. 


Our engines are beyond the standard set by older gas engine builders and no one 
who is looking for the best and most economical power should buy any engine 
without first investigating the merits of the Capital Engine. Write for Catalog P. 


CAPITAL GAS ENGINE 


ENGINE 


Indianapolis, Ind. 


ANYBODY 
CAN USE _ IT 


Blowouts, ~andboils, 
glass cuts or other dam- 
age spots on outer cas- 
ings; torn off stems, split 
or punctures to inner 
tubes vulcanized as 
good as new with our 
Vulcanizers. 

We want to send you 
circulars, and what 
others say. 


Stitch -in-Time” 
Vulcanizer Co. 
Topeka, Kan., 

U. S. A, 


BALL BEARINCS 


“KNIPE” PATENTS—The Combination: 
A Ball Bearing and a Cone combined. 
For thrust, weight or both. 
Lowest price and vest bearing made. 
For the lightest to the heaviest work. 
All sizes, {-inch and up. 
No fitting—just push it on. 
10 cents in stan., 4 for samples. 


PRESSED STEEL MFC. Co.- 


545 The Bourse, - Philadelphia, Pa. 


13 H.P. Bike Motor, $7.50 
CASTINGS WITH DRAWINGS 
We also have a2% H.P. set 0 
castings. Send stamp for cata- 

logue and full particulars. 


EUREKA MFG. & SUPPLY CO., 
ST. PAUL, - - - MINN. 


Please mention Popular Mechanics when writing advertisers. 
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OTTO ENGINES 


Quality vs. Price 


The day of the cheap engine is rapidly passing. The last two or three 

years of experimenting with the unreliable wasteful kind has done the 
work. The false economy of it has been clearly shown, The sound 

business sense of the power-using world is reasserting itself. The repu- 
table manufacturer who has withstood the temptation to sacrifice quality 
to price is again coming into his own. **Otto”’ sales are doubling 
and **Otto”’ quality is in demand. Our booklet “Some Reasons 
Why” tells. Send for it. 


TT0 GAS ENGINE WORKS, Phila, Pa. 


SPECIAL 


GAS ENGINE GENERATOR 


Steady light from an ordinary Gas or 
Geseline Engine. Write for Bulletin. 


Rochester Electric Motor Co. 
23 FRANK STREET ROCHESTER, N.Y... U.S. A. 


Engineers and all persons fhis Shows Our 
running belts, to write on sé . ” 
their firm’s letter head for Vim 
liberal free sample prepaid of 4 
“Pulle-¥-Grasp” Butt Spark 


for Belts. State kind of belts. 
THE CARDINAL MFG. CO., Magneto 


Cleveland, Ohio. We make other Types for 
Butt and 
; Jump Spark , 
Peerless Electric C0, | ignition 
| Motor Repairing COILS 

of all kinds. Writs — 

4 Send us a trial order for prices and fuil 

st 122-124 So. Green St information 4 

Phone Monroe 1362, Chicago, Tl, THE TRITT ELECTRIC Cc 


Complete Experimental Induction Coil, $7.50 


One-half inch spark, Polished case. Nickel fittings. Platinum vibrator. Adjustable oscillating balls. Two Leyden jars and nco- 
nectors. Built just like a $50 coil. Positively guaranteed to be superior to any $12 coil on the market 
New England Coil Winding Co., Atlantic, Mass. 


Fairbanks-Morse 
Domestic Water Supply 


Provides all the conveniences of city water 
works at moderate cost 


Gas, Gasoline or Kerosene Engines for all purposes 
from 2 h. p. up. 
Cut out complete advertisement and send to 


Fairbanks, Morse @ Co. 
Monroe St. Chicago, Ill, 
Please send me Illustrated Catalogue No. W 449 
jJasoline Engines. 
I may want h. p. to 
Street No. 
State 


Please mention Popular Mechanics when writing advertisers. 
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‘*‘DROP THE DROPS’’ THE LATEST } 
AMUSEMENT DEVICE 


Among the new amusement devices that will }, } 
put in use next summer is “Drop the Drops.” This 
is a dropping machine, which will give the occy 
pants the true falling sensation without the dis:s 
trous results which accompany most falls, so that: } 
they may live to tell their friends of it afterwards 
The device consists of a Circular ear which holds 
fifteen or twenty passengers and Is elevated in t)y 
air from to 75 ft., and on reaching that 
the air is automatically released and the ear dros. 
and when about 20 ft. from the ground the pist« 
begins to compress the air in the cylinder and 
q 
Residence of E. L. Atkins, ; 


Paducah, Ky. 
Equipped with Kewanee Water Supply Outfit 


in Your Country Home 
or Suburban Buildings 


A KEWANEE PNEUMATIC TANK 


in the cellar or buried in the ground, delivers water } 
to all hydrants and plumbing connections by air 
pressure. Every comfort and convenience of a city 
water supply. Fresh, pure water at any moment of 
the day or night—just turn on the faucet. Splendid 
fire protection. No elevated tank to freeze or blow 
over. No leaky attic tank. Will last a lifetime with- 
out additional expense. 4000in operation. Satisfac- 
tion guaranteed. Read what : few users Say. 
eee es ford, Augusta, O. “Equal to any city **Drop the Drops”’ 
aun 4 Wilbur Chapman, New York, “Perfectly brings the car to a gradual stop about two or thre: 
‘yl ce ‘Spafford, N Bennington Vt., “Does all you feet from the ground, and on doing so the com 
and more pressed air in the cylinder reacts and forces the ca! 


. KR. Fishel, Hope, Ind. “My Kewanee System is up again. This takes place three or four times 
splendid results.” 


Weite fee mames of users in your state and until the car comes to a rest about ten feet from 
illustrated catalog No. 14, free if you mention the ground and can be gradually lowered by allow- 
Popular Mechanics. ing the air to escape and thereby allowing passengers 
to come to the ground safely, no worse for the un 

HEWANEE usual experience they have gone through. i 


While th 


WATER SUPPLY co. ee aa the escaping air blows the chime 


This device is the invention of Chas, I. 
DrawerP, KEWANEE, ILL. 


Matson, 614 N. Leavitt St., Chicago, Ill. 


THE INVENTOR OF THE WATCH . 


Peter Heinlein, the inventor of the pocket watch. 
was persecuted for witcheraft in the days when he 
withdrew from his companions—in particular, his - 
wife—to work on his invention. He was finally cast 4 
into prison, where the watch was perfected. Later - 
he was tried for murder, but escaped by paying th: 

family of his victim a large indemnity. He then re 

tired to the convent of the Carmelites, where he con 

tinued manufacturing watches, giving the proceeds to 

the order. He died in 1540. At Nuremburg, the 

scene of his persecutions, a monument has been 
erected to him. 

Please mention Popular Mechanics when vriting Advertisers. 
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STERLING RADIATOR 


For Home, Store, Office, Factory, School, Church, Hall, Depot, Hotel, Etc. 
Easily attached to any STOVE, RANGE or FURNACE using any kind of fuel. 
Doubles the heating capacity or saves 50 per cent of fuel expense. Insures warm 


floors, uniform temperature, continuous circulation, comfort and health. From 
50 to 90 per cent of the heat usually escapes up the chimney and is utterly lost. 

. H saves and utilizes this heat. Can be used in adjoin- 
The Sterling Radiator ing room or in room above stove with euseliens 
results. Constructed on scientific principles. Does not interfere with draught. 
Always satisfactory. Nothing like it. Neat. No other radiator that will admit of 
comparison. Agents and dealers wanted. Write for full description and terms. 


STERLING AIR RADIATOR CO. 


57 Wabash Ave., CHICAGO, ILL. 


Over 55 Companies 
operating 
Thurman Patents 


This New All-Metal-Ball-and- 
Socket-Swivel-Joint HORN 
CONNECTION will positively 
improve your PHONOGRAPHI 
or GRAPHOPHONE. Fits all 
Edisons and new_Columbias. 
Price 50 C’ts Fostpate. 
—KREILING & COMPANY 

—Inventors and Sole M'f’rs.— 
855 N. 40th Ave... CHICAGO 


A SPEED DIAL showing how 
fast your Phonograph runs given 
free, if you send us your name 


and address. 


TIZ-1T 


Trade Mark 
‘Cut % Size) 


in America, 
and as many more in 
Canada, England, 
and Europe. 


Our special sale on bells this month only. A 4oc 
i for goc each. A 3-inch gong, well made, 


with German silver contacts. Will ring one cell 
of battery. Ifsent by mail 15c extra. 


FREE CATALOGUE 


General Compressed Air House Cleaning Co. 


Smith Electrical Supply House 
é anufacturers o » Celebratec urman direct-con- 
© 207-213 E. Van Buren St. Chicago, i. nectec Gasclene Driven Air Compressors for Mines, 


Pneumatic Tools, Etc. 


Your OWN ELECTRIC LIGHT PLANT. 


We have complete outtits for residences of any size, summer homes, camps, hotels, schools 
launches, yachts, etc. Every detail included; very best material; absolutely practical. So 
simple noelectrician required. Light all the time, as storage battery included. Gas Gaso- 
line or Steam engines used give plenty of power for pumping water, sawing wood refrigera 
tion, etc. We would like to send every reader of aor he is likely to be 


»~pular Mechanics w 
interested our new 60-page Catalogue describing over 130 different outfits. Address 


Electric Light Department 
RICHARDSON ENGINEERING CO., Hartford, Conn. 


DRISTANDARD NES | 


Men and women to demonstrate and 


WA N T E advertise. Salary 83.00 per day. Ex- 


penses advanced. Ideal Cutlery Co., Desk B, Chicago. 


Write today for terms. F. R. Greene, 116 Lake St., C 


If you are a judge of cigareand know the delicate flavor of Genuine Havana, we want you 

PALMER HOUSE CIGARS to send for a hundred Paimer House Cigars. We are making this offer because we want 

s every smoker in Americatotry this cigar. We want to prove to you that you have been 

paying too much for your cigars. You can save two thirds of your cigar money and have a better smoke than you have been paying 10 

and 15 cents for over the counter. If you area particular smoker and buy a cigar, not for what it costs but for its satisfaction and en- 
Joyment, then you wil) become a permanent smoker of the Palmer House. 


If you are a business or professional man, write us on your business paper or accompanied by your business card and we will send 
you express paid, 100 Palmer House Cigars. Yor can smoke 10 of them, if perfectly satisfactory, send &3.80, Lf not satisfac- 
tory return them at our expense. If not in business send @3.80, and we will send them to you express paid. If not satisfied after 
smoking 10, you can return the balance at our expense and we will return your money without a word, or you can return C. O. D. to us. 

We simply want to give the cigars a chance to sell themselves. We could not do this unless they were made so good that the smoker 
will not only be pleased with them but will come backfor more. We save jou the wholesale and retail dealers’ profit. 


‘ Paimer House Cigars are long filler, clear Havana. Londre shape cigars, The same size and shape as cut he tobacco is rich and 
yields a smooth, mellow, delightful smoke. In ordering state whether you prefer strong, medium or mild cigars. Address, 


PURITY CIGAR COMPANY, 92 Market Street, CHICAGO, IL L. 
Please mention Popular Mechanics when writing Advertisers. 
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SELF CLOSING FAN.—A Berlin firm is making 

an electric exhaust fan which automatically opens 

when the fan starts and closes when the fan ceases 


Our novelties are not toys—but are useful, practical and durable. 
Appropriate and pleasing for Christmas gifts for men, women and 
children—hundreds of delightful Christmas suggestions in our hand- 
some catalog—write for it to-day. 

THE “MAGIC” POCKET ELECTRIC LIGHT, shown in illustra- 


5 tion above, is wry useful tor physicians, farmers, plumbers, 


miners, policemen, bankers, hunters, travelers—in the home—in fact, 
everywhere a bright, safe light is wanted. No heat, matches 
nor chemicals. Operated by dry batteries. Does not break—lasts 


for years. Prices, 75c., $1.00 and $1.50 postpaid. Many other 


styles. 
ELECTRIC CLOCKS — a time keepers, handsome, orna- 
mental, all styles and prices poe $3.50 up. 


MOTORS anid DYNAMOS in every style and size. From 75c. up. 
ELECTRIC LOCOMOTIVES, ¢rains and ¢rodleys, with tracks, 
switches, bridges, etc. Vo better plaything can be found for your 


boy. rom $3.25 up. 

N TELEGRAPHY. Complete outfit, high grade telegraph 
key, sounder, battery, wire and complete instructions for learning. 
Only $2.00 complete. 

A PRIVATE TELEPHONE, exaranteed to ring and talk . distance 
of 1,000 feet, including staples, two come- 
plete instruments and instructions for inst ‘ling - Only $7.00. 

OUR NEW CATALOG illustrates and desc ribes over 00 other 
moveland useful electrical novelties ranging in price from '75c. to 


$30.00. We want you to see it. Sent free on request. Writs to-day, Automatic Closing Fan 
AGENTS ake big money quickly selling cur goods, No exe 
perience necessary. Write to-day for particudors. to revolve. This prevents the entrance of cold wind 


J. W. SCRIBNER -.. CO. and rain when the fan is idle. 
405 Niagara Street, 


TONAWANDA, N. Y. 
Wood 
Push-Button Sale 
Our special sale of wood push-buttons, ash 7 
= = or walnut, A 16c push-button for roc each “4 
CLOCK motor ELECTRIC LocémorTiVE We have a stamped brass push - button, 
retails at 20c, we sell them at rac each, brass 
or bronze. Othe rs if wanted. 
Smith Electrical Supply House 
Xms WE ARE SELLING Evan 
Toy Electric Railways ............$3.00to$ 60.00 — 
— Pamonger and Wreight Trains. ...... 50.00 
ectrical Books....... 10cto 56.00 ‘XN 
Battery Necktie and Cap Lighis. “a5eto 600 THE BORING OF THE OX BOW TUNNEL in 
$3 Battery Table Lamps.. .... .300to 10.00 Idaho is one of the great engineering feats of the 4 
up age, says the Scientific American. The Payett 
Battery gand Pocket Lights.........75¢ to 12:00 river at this point makes a loop, and by putting a A 
Electric Door Bells Complete....... 75cto 1.50 tunnel through 1,200 feet, the river bed is left dry 5 
Bee 7p ee = for two and a quarter miles. It is the intention to F 
$8.00 Medical 3.95 mine the river bed for gold. Experts have esti 
rcrrIc $12.00 Electric Beit with Suspensory....... 2.50 mated its value at from $6,000,000 to $42,000,000 4 
WORKS Ordinarily, the putting through of this tunnel would 
apoen ames . be a simple matter, but at 300 feet from the upper 
VELAND pi 
ia ce We Undersell All. Want Agents, end and 20 feet from the lower, hot water was 4 


Catalogue Free struck. The heat at first was from 95° to 105°, in 
OHIO ELECTRIC WORKS, creasing as the work progressed to 132° at the hot 
Cleveland, Ohio. test point. Different fans and blowers were experi- 
mented with to cool the air in the tunnel, but with 
out success until William Flick, the superintendent 
of the work, thought of spraying the walis of the 
tunnel with water pumped from the river. Very 
simple pumping apparatus and common garden 
sprays were used with complete success. The tun 
nel is 28 feet wide and 9 feet high, and the flow of 
hot water amounted to 75 miner's inches. The cold 
water so cooled the hot water that it was caught iu 
sumps and pumped out with common pumps. 


ROCKET ELECTRIC 


CATALOGUE FREE PRICES RIGHT aM 
Telegraph Instruments, Telephones 
Rare lar Alarms, Bells, Push Buttons, Batteries, Electric FLASH LIGHT 
. Medical Apparatus, Motors, Etc., Etc. For sample only, regular 81.50 gel \ 
MANMATTAN ELECTRICAL SUPPLY OO. kind, best longe 
ra. New 
32 Cortland St., New York 188 Fifth Ave.. Chicago Express prepaid, I6c ex - ~~ 


stageextra,7c. Send for complete Electrical 
Cataloy andagt’s discounts, Dept.304 THE VIN CO. 
e &t., Chicago. 


Please mention Popular Mechanics when writing Advertisers. 
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LIGHT RUNABOUTS, Only $200 


ideas. Are fully guaranteed. 


SPEEDY STRONG SIMPLE 


24 Plymouth Ct. - Chicago 


These Vehicles embody the most up-to-date 


HAVAN MFG. CO. 


DYNAMO CASTINGS 


Sets of Material or Finished Parts for the 


FRANKLIN MODEL DYNAMO 
PRICE $3.50 AND UP 
Will six 6c. fi lamps 
rite for illustrated booklet 8 
PARSELL @ WEED, 
129-131 West 3ist Street, =» NEW YORK CITY 


| Cents ELECTRIC NIGHT LIGHT, Postpaid. 
COMPLETE OUTFIT. JUST WHAT YOU WANT 


Wake up any old time of night and see what time it is. 13 
1 2 volt lamp, Socket, Push-button, 3 cell battery, 10 ft. wire 
tacks, ete. Send stamp for circulars, and electrical catalog. 


SMITH ELECTRICAL WORKS, 9 Park PI., Batavia, N. Y. 


WIRELESS TELEGRAPH COHERER PARTS 
All the difficult parts mounted on base board; 
price, postpaid,$l. Certain parts of the set sold 
separately. Send for illustrated price-list. 


NEW ENGLAND COIL WINDING COMPANY, - ATLANTIC, MASS. 


Paster than an Auto 


5 H. P. 2 Cylinder Bicycle 
ngine | 
| Castings with spark plug and | | 
Aluminum Gear Case 1% H, P. 87. 

W. HOFFMAN, 
LAUNCH AND MOTOR WORKS | 
1253 N. Halsted, CHICAGO 


Cheaper than a Horse 


GET A MANSO 


It is speedy and reliable, adapted 
to all roads, and maintained ata 
moderate expense. Attachments 
designed for leasure and utility 


Fowler - Nansen - Sherman 
Cycle Mfg. Co., 


Clinton and Fulton Sts., Chicago, Ill. y) 


All the Standard Machines sOLP or RENTED 
ANYWHERE at HALF MANUFACTURERS’ PRICES 
allowing rental to apply on price. Shipped with 
PYPEWRITE examination Write for 


YPEWRITER EMPORIUM, 202 LaSalle St. Chicago 


WHEN IN SAN FRANCISCO 


YOU CAN ALWAYS GET 


Popular Mechanics 


and its books, as well as back numbers, 
and any other book or periodical you want. 


ROBERT C, ROSS, 1203 Market Street, "Frisco: 


Start a Mirror Factory 


There is easy work and big profits in this trade for 
some one in every town. The price of a new mirror, 18x 
36, at most any store is &2,.00 to 5.00, You can silver 
agiass of this size for 20 cents. A moment's thought 
will show you the immense profits. 

The expense of going into this business is but a trifle 
as you have no machinery or toolsto buy. The neces- 
sary chemicals may be obtained at any drug store and 
you can do the work right at home in your own kitchen. 
” We have sold our renowned processes for years, hun- 
dreds of them, for $1.00 to $2.00, and they are worth the 
money. 

Special price now 50 cents [for a short time only] 
if you will return this advertisement with your order. 

We also tell you, Free of Charge, how to Emboss, 
Grind, Foil, Gold Leaf, Frost, Chip and make Imitation 
Stained Glgss. How to Transfer Photos on Glass. How 
to Bore Holes inGlass and Cut Skylights. All the above 
and more for the small sum of 50 cents. Money back 
if you are not pleased. 


G. L. PATTERSON & CO. _Dept.1. CHICAGO, ILL. 


Please mention Popular Mechanics when writing Advertisers. 
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AUTOMOBILES $100 AND UP 


We will mail our large Illustrated Barga‘: Sheet of new and slightly Automob'les 
than 50 Automebiles offered as low as $100. 


H. GRAHAM CYCLE CoO., Inc. 


address. This sheet shows accurate pboiograpaic views of more 


Write plainly to 


601-603-605 Madison Street, CHICAGO, ILL 


SENT PREPAID FOR 46c 


THe MOTOR CAR SUPPLY CO. 
7 Avenut CH 


| 


‘Motsinger Auto-Sparker 


Starts and runs 

GAS ENGINES WITHOUT BATTERIES 
, No other machine can do it suecessfully for 
lack of original patents owned by us. No 

twist motion in our drive. No belt or 
switch necessary, No batteries whatever. 
for make and break or jump-spark. 
Water and dust-proof. Fully guaranteed. 
MOTSINGER DEVICE MPG. CO. 


128 Main 8t., Pendleton, Ind., U. 8. A. 


|GASOLINE MOTORS 


The most perfect motor on the market 
for motor cycles, tandems and light runa- 
bouts. Also castings for the above. 


Write for Catalogue and Particulars 


C. H. BONG and H. HOFFMAN MFG. CO. 
Sheffield Ave., Chicago, Il. 


lene Motors § Castings 


+ £ complete line from 1% to 10 

h. p., for Bicycle, Automobile, 
Marine or Stationary. Aiso at- 
tachable motor outfits and Com- 
plete MOTOR-CYCLES. nd 
stamp for catalogue. 


STEFFEY MFG. CO., 
Philadelphia, Pa. 


ROBERT 
Battery Volt-Ammeter 


Accurate Guaranteed Durable 


Forwarded prepaid, including case, 
upon recej pt of $4.50 

3 VOLTS SEND FOR 

x0 AMPERES CATALOGUE 


} THE ROBERT INSTRUMENT CO. 
50 Shelby St., Detroit, Mich 


THE BOSS$- 


Make $100 per month, Others do it. You have 
‘ame chance, Start a mail order business at home. 
Write for our “Starter” and free particulars. 

Mer. W. C. Co.. 956 E. 23rd St., Los Angeles, Cal. 


15 Days’ Trial 
on this Engine 
No cash payment required. We pay 
freight to any point within 1,000 miles 


of Chicago. Spark Plugs guaranteed 
for 365 days, $1.50 each. 


Second-Hand Engines all Sizes 


McDONALD & ERICKSON, 
36 West Randolph St., Chicago. 


HOSPITAL CAR AND PARLOR COACH 
COMBINED 


A hospital car that can be transformed into a par 
lor coach in a few minutes’ time is a new featur 
of the equipment of the Seuthern Pacifie railway 
To make the change the beds, berths and operating 
table are lowered beneath the floors and stored. 

The floor sections of the berth space come up and 
form the head and footboards for the berths. The 
berths are provided with steel springs and good mat 
tresses and may be made up single or double. Or 
brass beds may be substituted for the berths. Chairs 
and baggage are stored under the beds when the lat 
ter are in use. 


> 


London and Rome are now connected by telephon 
The distance between the two capitals is 1,100 miles 


$i5 Made To Measure SUITS 
Write for samples of our suits and overcoats from 815.00 
and up made to measure from either Black or Biue 
Thibets, fancy cassimeres or worsteds; black or gray 


overcoatings. Don't buy a suit or overcoat until you 
see our splendid s«mples and great values. 
AGENTS WANTED IN EVERY TOWN. 
Yon can make Big Money by taking orders for us 
The Warrington W. & W. Mills, Chicago, Ill., Dept. 27 


Eldredge Battery Volt-Meter 


Reading 0 to 3 Volts in }, Divisions 


A convenient aud practical instrument 
for those who use Primary and Storage 
Batteries. Its range will cover two celis of primary or one 
of Storage Battery, is Dean Bear initstead.ngs. None 
Semovable nuts on strong contact posts... Price $4. 


ELDREDGE ELECTRIG MFG. GO., Springfield, Mass. 


“Quick Action” 


IGNITING DYNAMOS and 
MAGNETOS 


The most Reliable Sparkere on the 
Market. 


Take the Place of Batteries. 


Jump Spark Coils 


FOR ALL PURPOSES 
Single, Double, Triple and Quad- 
ruple for Stationary Engines and 
Automobiles. Guaranteed in every 
particular, Fine Vibrator. 

SEND FOR CATALOGUE D. 
THE KNOBLOCK HEIDEMAN MFG, COMPANY 


SOUTH BEND, IND. 


Please mention Popular Mechanicsics when writing Advertisers. 
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The season is here to 


MAKE MONEY 


Get started early. 
$40 to $75 
A WEEK 

Can be made with one of 
these 


$team Peanut Roasters 
and Corn Poppers 


S. DUNBAR & CO. 
16-18 No. Desplaines St, 
CHICAGO. 


Catalog Free. 


Nature’s Coffee Pot 


MAKES COFFEE A HARMLESS DRINK. 


Do you want to own a coffee pot that will separa‘e the 
pure extract from the bitter and poisonous Matter of the 
coffee bean, leaving your cup of coffee as harmless as a 
giass of water’ Think what this meansto you. You can 
drink all the « offee you wish with none of the bad effects 
that is s» common to coffee when made in the oid 
fashioned pot 

We would like to tell you all about “ Nat ure’s Coffee 
Pot,” its wonderful workings and the clever way it trans- 
poses coffee into a drink as healthy apd harmless as 
water from a running stream. 

“Nature's Coffee Pot” is a piece of art, it is made from 
the famous “Poillon Ware” with its many coor tints of 
glaze. Sells for $2.00. Send us your address for further 
particulars. 


POILLON POTTERY WORKS, 


VENTRILOQUISM 


carned by anyone at home. Small cost. Send 2-cent stamp 
or particulars and proof. 


Oo. A. SMITH, - Box S, 2040 Knoxville Ave., - Peoria, Il. 


BURN AIR-IT’S CHEAP tike 


Consumes ~ Barrels of Air 
Kerosene. Penny tuel, burns like gas, hottes 

tees tire, won’t expioue, saves work and fue! bills. No 
coal, wood, dirt, ashes—no wick, no valves, eas 
operated, handsome,durable. Gran 

it cooker, baker, quick work, cool kit- 
hens. 18000 Wie hless, 

: Valve Otl-Gas and Air Burners 

TH * sold 1 month. AGENTS WANTED 

—#40 Weekly. Greatest MONEY 


— MAKER. G aaranteed. sent 

anywhere, #8 up. Write, FREE 
proposition, 80 day trial offer. 

World mre. Co., 5909" World B’ld’g, Cincinnati, Ohio. 


it Will Pay For Itself 
in One Day 


-|Spins Sugar into Cotton Candy, 
any Color 


BARTELL MACHINE CO. 


59 W. 8th St. NEW YORK CITY 


START A MONEY MAKING 
SCHEME OF YOUR OWN 


And here is how itcan be done. Let me ship you one of 
my Electric Floss Machines and you can immediate- 
ly commence turning SUGAR into DOLLA Ks—here 
is the proof. 

One pound of Sugar costing 5 cents will make 
16 bags of Candy Floss; at 5 cents per bag you 
make 75 cents profit on every 5 cent inveast- 
ment—at this rate you can make your dollars 
earn you $12 each. 

There ts an opening in every Town and City of the 
Tnited States for some enterprising Man or Woman to 
earn a good income by operating one :r more of my 
Candy Floss Machines. Fr. quently as nuch as $90.00 a 
day has been made from one of these machines. 

For furtLer par.iculars, addre:s, 


SHAFFER CANDY CO, 
Suite 19, 245 Broadway, New York. 


FREES 
for our illus 
trated magazipe one year on 
trial and we will put your 
1 


BIG MAI 


namein THE AGENTS’ 
PIRECTORY free. You will get hundreds cf Free Sempice 
of every description, such as Medicine, Books, Pic- 


tures. Noveliies Magazines, Cards Household Articles, 
from firms all over the U. 58 You willaiso get the con- 
tenteof SIX BOOKS FREE as follows: How to Hypno- 
tize, Art of Love Making, Guide to Fortune Telling, How 
to Get Rich, Black Art, Mormoniem Exposed. DON'T 
MISS THIS OFFER. Write today and enclose 10 cents 

THE GEM, Buchanan, Mich. 


THE BEST CHRISTMAS PRESENT $i WILL BUY 
LASTS THE WHOLE YEAR 


POPULAR MECHANIGS, Journal Building, Chicago 


Send your Magazine one year, commencing with the month of 


NAME 


STREET 


CITY 


STATE 


and notify party named above that the subscription has been paid for, and is sent with the comp‘i- 


ments of 


Please mention Popular Mechan ics when writing Advertisers. 
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NEW BOOKS. 


20TH CENTURY BRICKLAYER’S AND MASON's 
ASSISTANT. By Fred T. Hodgson. Size BxT% 
Over 250 pp.; fully illustrated. Price, cloth, $1.50 } 


— - — - 7 Price, half leather, $2.00. Frederick J. Drake & 
FRE This valuable and 3m Co., Chicago. 

interesting 32-page All kinds of bricklayer’s work 
Book of Card Kules free with bes ling oad including Tay ig j 
every pack of Golf Playing Cards gauged _Work, con 
—a sample pack of which we will struction of damp courses, coping, building bridgvs 


send you for 25c and the name 


piers, chimneys, flues, fire-places, corbeling, plain d 
of a dealer who don't keepthem. 


fancy cornices, brick paneling, pilasters, plinths and 
other brickwork, plain and ornamental, is treated in } 
Part I of this volume. Part II, or the Stone Ma 
son’s Assistant, shows how to lay out and Work 
all kinds of arches, stone Steps, stairs and hand 
rails, skew bridges and arches, circle on circle wor! 
niches, classic and gothic stone work, piers and other 
stonework, plain and ornamental. The methods eX 
plained are practical and all explanations are in lan 
guage the workman understands. 


FAULTY DICTION, OR ERRORS IN THE 1 SE ; 
OF THE ENGLISH LANGUAGE, AND How 
TO CORRECT THEM. By Thos. H. Russel! 
LL. B. Pocket size. Bound in embossed Russian 3 
leather, 50 cents; cloth, 25 cents. Geo. W. Ogil j 
are now the choice in club and society circles. vie & Co., Chicago. 
Best ever sold for anything like the price. The title of this little book sufficiently proclaims : 
of its object and it will pay one to study its contents 
ing ‘qualities Last longer and took bewer Few are they who do not fall at some point in the 
than most higher priced cards. correct use of English. The book reveals one’s un i 
Send 2s5c with name of your dealer (if he don’t Commareey errors. Handler than a dictionary "en 
keep Golf Cards) a dix, 
Buchre,Poker, Pngehie Dezque, PLEMENTS OF MECHANICAL DRAWING. 
Skat, etc., free, Write today. Gardner C. Anthony, A. M. Contains 98 paces 
AMERICAN PLAYING CARD and 32 plates. Cloth. Price, $1.50. D. C. Heath 
COMPANY & Co., Boston. : 
This work explains the use of instruments, theory ; 
of projection and its application to practice, and, | 
also, numerous problems involving both theory and 4 
practice. Many illustrations are used and the ar ; 


rangement of the book is such as to facilitate both 
the work of student and instructor. 


> AS LINCOLN DID Never has an FREE-HAND LETTERING. By Frank T. Dan 
P working knowledge of the Law been iels, A. M. B. ¢ ontains 34 pages of text and 12 
> sonear y indispensable as now to every plates. Price, cloth, 75 cents. D. C. Heath & 
man of ambition. Never have possibil- Co 3oston 
ities loomedso large to him whose legat 
knowledge doubles the commercial The elementary principles of the formation of let | 
ters, their combination to form words, and the ar 
a sways decisions of large import. In rangement of the words in titles are set forth in § 
litics, the trained legal mindtis every where recognized as pecul- this book. The preliminary exercises given offer 
fitted for public office. Never before has earnest ambition parati i F 
had placed before it so valuable, comprehensive, authoritative, preparation in manual skill and in estimation o i] 
and withal so simply-phrased a store of legal knowledge as is pre- values. No rules and arbitrary expedients are given, 
sented in the just completed Home Law School Series. Re. 


arded by Bench and Bar as an epoch-marking work. Covers but rather, reasons from w hich the student makes 
Both Theory and Practice; pre ares for Bar in any State. First 2,000 his own rules. The work offers variety and the ex 
advance orders being booked at about 17 per cent @iscount, for. | orejses are laid out in detail 
prompt realization by publishers. Binding, Law half-sheep. De- 4 
scriptive pamphict, testimonials and Special Price Offer sent free. ELEMENTARY COURSE IN MECHANICAL 
Prompt application advised. 


216 E. Madison DRAWING. In two Parts. By W. E. Browning. 
Frederick J.“Drake & Co.” Street, Chicago 


M. E. Complete course comprises 21 plates, % 


‘ ° tracings and a title page. Cloth. Price, each 
. PER MONTH. Expenses advanced. Men to part, 50 cents. The Browning Press, Cleveland, 
travel, post signs and leave samples. Address Ohio 
MANUFACTURERS. Desk D, Atlas Block, CHICAGO 


This excellent work treats of drawing instruments 


Saas SSS and material, lines, lettering and figuring, geomet 
STUDENTS NEED rical problems, orthographic projections, sections and 
THE DRAFTSMAN intersections, development of surfaces, helices and 


screw threads, nuts and bolt heads, working draw 


for 4 months— Cleveland, Ohio ings, and blue printing. 


2CT CU x IYNAMO or 

Bubier’s Popular Electrician 
By A. E. Watsen, Author of ‘Electricians’ Handy Book’’ & the Wat- 

son Popular Hand Books on Dynamo & Moter Building, etc., in 


The only Amateur Electrical Paper Published. In simple language, so all can understand. Two electrical 
engineers on our Board of Editors. All questions answered by experts. 60 CENTS PER YEAR. 


To All Sending a Year’s Subscription NOW we will send October, November and December Numbers FREE 
H BUBIER PUBLISHING CO., Dept. 3, LYNN, MASS. 


Please mention Popular Mechanics when writing Advertisers. 
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THE 1906 
POPULAR MECHANICS 


SHOP NOTES 


This is Vol. II in our Shop 
Notes Series 
228 Pages--667 Articles--Over 
500 Illustrations 


A Gold Mine of Intormation---Tells Easy 
Ways to do Hard Things 


Compiled from the Shop Notes Department 
ot Popular Mechanics During 1905 


“Indexed So You Can Find It’’ 


Vol. If Contains Entirely New Matter 


Price 50 cents, Postpaid 


Shop Notes for 1905 
Vol. I. 


200 Pages-385 Illust’s. 


Contains Nothing Found 
In the 1906 Edition 


Price 50 cents, Postpaid 


These two books are invaluable to 

any one interested in mechanics, 

Will save you time and money 
every day. 


For Sale by All Newsdealers 


or address the publishers, 


Popular Mechanics 
JOURNAL BUILDING 
CHICAGO 


MACHINIST 
LIBRARY 


Each Volume is complete in itself and may be 
obtained separately. 


1. Rogers’ ‘‘Drawing and Design.'' - $3.00 
2. Rogers’ ‘‘Progressive Machinist,’’ - 2.00 
3. Rogers’ ‘‘Advanced Machinist."’ - 2.00 


READ CAREFULLY 


The books composing jthe library are in- 
tended to be: educational and progressing from the 
simple tothe more complex subjects; plain books 
for those already engaged, or soon to be, in the prac- 
tical application of the theory of mechanics: each 
volume is complete in itself, while progressive in 
the series. The books are each supplied with a 
ready reference index, Which enables the quick use 
of their contents. 

The volumesare strongly and handsomely bound 
in black cloth, with titles and edges in gold: they 
contain 1,204 pages, 1,244 illustrations, many of which 
are full pages, with 3.000 ready references; they are 
printed on fine surface paper with large. clear type. 
Each book stands 8% inches in height. and the three, 
packed for shipment weigh over 7i¢]lbs. No works 
of equal value have ever been offered to the machin- 
ists’ and allied trades,and no one from the superin- 
tendent and owner to the apprentice, can afford, con- 
sidering the price and terms, to be without them 


The three volumes 


D Oo L LA R will be forwarded 


postpaid to any read- 

MONTHLY 

MECHANICS who 

sends tous one dollar and a written promise (see 

coupon below)to pay the balance of the purchase 

price in six monthly installments of one dollar cach, 
making $7.00 in all. 


SHIPPING DIRECTIONS 


Date 


T enclose $1.0 (one dollar) to apply as first payment on 
one set of 


ROGERS’ MACHINIST'S LIBRARY 


which shfp at once to the following address, all charges 
prepaid. hereby agree to remit by mail at the rate of 
one dollar each month, the remaining six (6) dollars. 


Signature 
Occupation 
Where employed 


Residence 


City 
Popular Mechanics 


Theo. Audel @ Co. 
Publishers 


63 Fifth Avenue . New York 


Please mention Popular Mechanics when writing Advertisers. 
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A splendid paper devoted to ali kinds of model making, Yachts, Steam Engines. Dynamos, Lathes, Tools, 
Workshop hints, «tc., profusely illustrated. Single number8 cents. No free copies, 


SEND AT ONCE for our SPECIAL PREMIUM LISTS in time to get some new books for Xmas, 


ONLY |BOOKS FREE| * | | 

. UNTIL We want new Subscribers to wooKs 
DEC. 31°05 | THE MODEL ENGINEER| "=" | 

| 


| 4 
4 
THE MODEL ENGINEER, Rooms 111-114 Liberty Building, New York 
Magazine Offer 
This is the Concrete Age. Greater opportunities are presented An Up-to-date Catalogue of Chemical Technology ri 
in Portland cement products than any other field. The Monthly . 
Journal CONCRETE is the recogn zed authority, $1.00 a year, Just Reavy } 
0c per copy, Until Jan. ist clubbed with the Cosmopolitan, [3 A Classified Catalogue of 
on ue of Books on Chemical Tech- $ 
5 3 er " e 
CONCRETE PUBLISHING COMPANY | Heverages,, Brewing. 
Vinegar, Wine; Bric Ceramics, Glass, Porcelain, Pottery; i = 
40 Home Bank Bldg., Detroit, Mich. Cement and C Rubber, Gutta Percha, Glue @ 
Ink; Leather Manufacture ; Oils, Fats,Wazres, Paints and 
an ndles ; Sugar, Starch; our, ng, ion- 
DIES and DIEMAKHING Jectionery; General Reference and Receipt Books. Gen- 4 
- eral Chemistry, Chemical Arithmetic, Calculation, Tables, 3 
A ahep book by a shop man and intended for shop work ete.; ye Analysis; Inorganic Chemistry; Organic : 
ry; Electro-Chenistry ; Addenda ; sent free to any 7 
100 Pages. 100 Illustrations one in any part of the world who will send his address. ] 
100 Cents. Send For It. HENRY CAREY BAIRD & CO. ; 
ndustria! Publishers, Booksellers and Importers 3 
J. L. LUCAS Po Bridgeport, Ct. 810 Walnut St., Philadelphia, Pa., U. 8. A. ; 
As a Practical Book for Practical Men Spangenberg’s Book Ranks First } 
All the engineering information you should have; all you really need is contained in this 
book in plain, practical and concise form. ; 
Spangenberg’s Steam and Electrical Engineerin 
is a complete library covering the subject in all its various branches and contains 672 pages. : 
The only book ever published contain. 83-80 is the price, and itis sold with the understanding that it may 
ing 1035 questions and answers. Writ- ¢ returned if not satisfactory, and your money willbe refunded im- 4 
ten so you can understand it. mediately. Out of 10.000 books sold only two bave been returned. » 
This fact speaks for itself. ; 
CUT OUT AND MAIL TO-DAY j 
GEO. A. ZELLER BOOK COMPANY 
7-S. Fourth Street St. Louis, Mo. 
I accept your offer to send me, express prepaid, one of Spangen- i - 
berg’s Steam and Electrical Engineering, price $5.50. and enclose § 
$2 as first payment. The balance, $1.50, I agree to remit in 50 cent t 
monthly installments, mouey or express order or Stamps. : 
Bound Silk Cloth. . 2 
Size 6x9. 72 pages. 648 Illustrations. City and State 


Explains X-Rays, Wireless 
BOME-SEEE ER vente to know about her PowerStations, Wiring, ete.” 
Cheep ace. {MODERN Written in »iain English 
orHE! NVESTOR wants to know about not on! Ber 
e t as well, He 
Mine and Forvst, and this isto let you now that All Problems Solved 
The International & Great Northern Sno 


150 \ 
Texas’ Greatest Railroad = = 
traverses more than a thousand miles of the Cream of 
‘Texas’ Resources, latent and developed, and that you may 
learn more about the GREAT I. & G. N. COUNTRY b 
sending a 2-cent stamp for a copy of the ILLUSTRATOR 
AND GENERAL NARRATOR, or 2 cents fora year’s 
file of same, or by writing 


Practical—Accurate—Scientific 
150 illustrations. 
355 pages. Cross index. 

“‘A practical handbook for stu- 
dents, apprentices, and electrical 
engineers.” — Scientific American. 

Silk Cloth. decorative cover, silver stamping, . . $1.50 
D. J. PRICE, G. P. & T. A., LL. &G.N.B. RB. Seal Leather, marbied edges, gold stamping, .. 1.00 


LAIRD & LEE, CHICAGO 
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Engineering 


<plains how to determine the bursting and safe working pressure of steam boilers. 

alculate the horsepower of boilers. Conduct boiler tests. Set the valves of steam 
cugines. Adjust the valves of pumps. Care for injectors. Operate dynamos. Adjust 
and run motors. Keep elevators in repair. Operate 
refrigerating plants. Take charge of air compres- 
sors. Solve many knotty problems, thus saving time 
and money for both engineers and employers. It teils 
how to do many more things that can not be men- 
tioned here for lack of space. Send for copy and 
judge its merits yourself. It contains 990 pages, has 
400 illustrations, is superbly bound in leather, and a 
money order for $3.50 will bring a copy to your ad- 
dress. Better get Booklet B. It is free. 


Send Orders to 


HENRY C. TULLEY & CO. 


P. M. WAINWRIGHT BUILDING ST. LOUIS, MO., U.S. A. 


ARITHMETIC||| THE BOOK OF 
SELF. De act PHOTOGRAPHY 


TAUGHT “ae Practical, Theoretic, and Applied 


because 
Edited by PAUL N. HA 
through neglect you y 
With numerous Illustrations and Working Drawings. 
have forgotten what Nearly 800 Pages, Size 6x9'., Cloth, $3.O0O, prepaid. 
you once learned about ENTIRELY NEW AND UP-TO-DATE 
Arithmetic. P R O F, THE APHY contains in 
one work all that those interested in Pho- 
e tography rec eto kno to enable he 
SPANGENBERG’S NEW ME tovattaln success. It shows the 
. tart the right way, ho to follo ip 
THOD requires no teacher. 228 first efforts, and how to attain proficiency. 
chapters have been written by a num- 
. i ber of well-qualified e:perts ho have 
pages: sent prepaid on receipt of falized in the varioas pram he of 
the art. 
60c. in stamps. Best Book ever pub- The illustrations show clearly how the 
operations of Developing, Toning and 
lished, Fixing, Retouching, etc., etc., are actually 


done, and a large number of working 
drawings affording invaluable assistance 
to the amateur and professional worker 


Geo. A. Zeller Book Co. || 
39 South 4th Street, St. Louis, Mo. W. T. KEENER & CO., 


IL Established1870. Agents Wanted Everywhere. 90 Wabash Avenue, :: CHICAGO 


Please mention Popular Mechanics when writing Advertisers. 


BOOK 


BOYS 


“Mechanics for 
Young America” 
Tells How to Make Things 


Reprinted from the Boys’ Department of Popular 
Mechanics. Fully Illustrated. Instructions are 
“Written so you can understand it.” 


25 


Cents 


25 


Cents 


CONTENTS 


How to Make a Paper Boat... 
How to Make a Barrel Boat 


How to Make Your Own Fishing Tackle 
Temporary Camps and How to Build Them 
Permanent Camps and How to Build Them...... 
How to Build an Imitation Street Car Line 
How to Make a Water Bicycle 
How to Make a Miniature Windmill 
How to Build an Ice Boat 
A Mechanical Ventriloquist and How to Make It. 
How to Make a Boot-Blacking Cabinet........... 
meenewing Dry Batteries... 
How to Make “Antique” Clocks from Up-to-Date 
How to Make a Windmill of One or Two Horse- 
How to Make a Trap for Rabbits, Rats and Mice. 
How to Make a Small Searchlight............... 
Kites of Many Kinds and How to Make Them— 
How to Do Ornamental Iron Work............... 
Ornamental Metal Guards for Open Fireplaces.. 
How to Make a Propelling Vehicle.............. 
How to Make a Water Telescope..... 
How to Make Paper Balloons 
How to Make a Hectograph.................--00 
Useful Articles and Ornaments Made of Old 
Devices for Wirter Sports—How to Make and 
Coasting Sleds, Chair Sleighs, Toboggan Slides 
and Skis 


eee 


Boys’ Hand-Power Auto—How Made 
How to Make a Pair of Dumb-Bells 
How to Rid Your Yard of Cats 
To Light a Gaslight Without Matches.......... 


100 Pages 201 Cuts 


Sent postpaid on receipt of 25 cents, or order 
from your newsdealer. 


Popular Mechanics, 


Journal Building, - «<« Chicago 


Piease mention Popular Mechanics 


Your choice of any 
one of these three 
jolly jokers FREE! 


FREE! HAPPY HOOLI- 


IGAN, FOXY GRANDPA & RING- 
LING’S TRICK CLOWN, BILLY, 


are the greatest jokers outand 
everybody should have one 
They are enamelled in the 
brightest and most attrac- 
tive colors,and when seen 
on your Iapel friends and 
) acquaintances are sure to 
poke thcir noses up toward ( i ) 
ftin orderto get a good look at suchafunnyy S 
in. Then all you have todo is to press the - 
ll which is concealed in your pocket, and the’ € 
inquisitive one will find himself 
wellsprayed with @ fine stream 
of water, to the amusementof 
allbeholders. SEND IN YOTR 
ORDER TODAY, If you forget it you'll regret 
it. Order two and we 2 
willsend one FREE! Price, 15¢ each 
with our mammoth catalogue of good things. 
We manufacture these goods and they are the 
beston the market.@Boysean make from 82 
to $3 per day acting as our agents and selling 
these great novelties among their friends and 
schoolmates. Write for prices in quantities. 


AMERICAN SUPPLY CO., 
533 E. Minnehaha Street, = ST. PAUL, MINN. 


DOUBLE END TRAP.—A new style of small trap 
recently placed on the English market. It is 
said that game is less fearful of entering a trap 
in which both ends are open than where only one 
door is used. It is sprung by stepping on the hinged 
treadle, and may be successfully used unbaited for 
the smaller animals when set in their customary 


A 


runs. These traps may be made of any required 
size, and seme of the iarger ones are constructed 
with a small wire cage suspended above the trip, 
in which a live bait can be put. An all metal trap 
of this type conld be cheaply made, would weigh 
but little, and ought to serve well for many species 
of predatory animals. 


$80 A MONTH SALARY 
te introduce our Guarantced Poultry and Stoc 


Remedies. Send for contract ;we mean business and fur- 
nish best reference. G.R. BIGLER 0O., X 354 Springfield, I, 


Experimenting Electro - Magnets 


25¢ 


Postage, 7c. 


For magnetizing, giving 
light shocks, and other experi- 
ments, with key for closing 
and breaking the current, oper- 
ates with a wet or dry battery. 


Artesian Electric Co. - 744 Artesian Ave., Chicago 


writing Advertisers. 


when 
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How to Make Rubber Star ps 
How to Make a Baggage Carrier for Bicycles.... 
: > 
‘hings a Bov Can Make Out of old Bicycle Parts 1 | — 
How to Make a Wind Propeller 
Photographing from a Captive Balloon........... 
How to Make a Simple Burglar Alarm.......... \ 
SS 
ta 


ELECTRICAL 
SCIENTIFIC 
NOVELTIES 


Exact reproduction in miniature of the latest Atlantic Type Locomotive Complete Line of [Miniature Rail- 
and Tender, operated by dry batteries on a two inch gauge track. ways, Trolley Cars, Dynamo 
Length of Locomotive and Tender 28 inches. Parts and Gas Engines 


SEND FOR 


CATALOGUE 


Commutators and Armature Discs for Building 


Your Own Dynamos and Motors. We Have This is a Complete Set of Castings for Building a 40 Watt 
Sets of Castings for Building Gas Engines Dynamo. We Have Many Other Sizes. 


THE CARLISLE & FINCH COMPANY 


262 E. Clifton Avenue, Cincinnati, Ohio 


$ bd 0 0 
QD 
SS 


v 
and Civil War Relics and Z 
Curios for Cozy Corners 
and Dens :: $3 33 


WRITE FOR CATALOGUE 


Walsh’s Sons 2 Co. 


297 Passaic St., NEWARK, N. J 


=. a . 
and Gi irls too 


Can have endless amusement and make 
many useful and ornamental articles with 
one of our EUREKA SCROLL SAW out- 
fits. Noexperience or skill required—any- 
One can use them. The whole outfit of 16 pieces 


x 


~ 


FIGHTING ROOSTERS @ 


These are two genuine game roost- 
ers with feathers; they fight to a 


sent prepaid to any address for only 35 cents, Why 


'® finish, and are always ready to not order today and get the outfit in ume for Xmas. 
3 fight. The secret of their move- s 
b ments is only known to the oper- Kubec Manufacturing Co. 
ator. Will last a lifetime. Post 6% 
paid by return mail, and our GGG W. Lake St. CHICAGO 
monthly magazine a whole year for only 2% cents. 
W.H. MILLER & CO., 739 E. 4th St., St. Paul, Minn. 
FREE-BIG BOOK-FREE His Own Toy-Maker 
Write to-day for new valuable 175 page catalog, It tells you how to make a Steam 
biggest illustrated electrical book ever issued ,con- 2 Engine, a Photographic Camera, 
taining hundreds of valuable Christmas sugges- 25 a Windmill a Microscope, an 
tions, Electrical novelties are just the thing for Flectrical machine, a dalvanioc 
menand boys. This book contains valuable elec- died Battery, an Electric Telegraph, 
trical information, Special Offer:- Send @1.25 an Electrotyping Apparatus, 
-—_ 2c postage for mailing, for this motor Tek phone “a Kaleidoscope, a 
and instructions for operating. ric Lante jolian Harp, 
4. ANDRAE SONS, 63 Water St., Milwaukee, Wis. 
- — rowboat toa full-rigged schooner; 
how to make Kites, 
Paper Toys, Masks, Care acks, 
The White Eagle Electric Wagons, Carts, Toy Houses, Bows 
and Arrows, Guns, Slings, 
Motor, special price, $1.00 Stilts, Fishing Tackle, Rabbit and Bird pap Ly 
We make working models The whole is il- 
of inventions, Send for illus- lustrated with more than 200 handsome illustrations. This 
trated catalogue of model sup- is a great book and you should not be without it Price 
plies, only 10 cents, postpaid, 5 for 25 cents, Address 
The Pierce Model Works WESTERN SPECIALTY 60., 336 Jackson Street, St. Paul, Minn. 
134 Pierce Ave. © Chicago, Ill, 


Please mention Popular Mechanics when writing Advertisers. 
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Going to Put It on the Market? 


You have the article; we have the brains and the equipment for making it at the lewest cost. 
We manufacture and ship all kinds of Special machinery on contract. 
LET US ACT AS YOUR FACTORY 


JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs., (Inc.) 43 to 45S. Canal Street, Chicago. 
LONG DISTANCE 'PHONE, MAIN 839. 


Established Over 30 Years 
E xPERIMENTAL. 
AND MODEL WORK 
Inventors’ Ideas Developed. Circulars Free. 


WM, GARDAM & SON, (iImc.) 
45-51 Rose St. New York 


WE WILL SEND YOU 


One Pipe Cutter, 


A 
and Di 


One Wrench. All for handling pipe from \ to1 inch. 
ON RECEIPT OF $10.50 
Send for Catalogue of Comptete Line, 
ARMSTRONG MFG. CO., Bridgeport, Conn, 


WE MANUFACTURE 


METAL SPECIALTIES 


Dies, Patterns. and working models, Metal 
Stampings, Brass and Screw Machine Work, and we 
want your Metal Articles to manufacture in quantities, 
We can improve the quality and cheapen the cost. Send 
samples or drawing and we will quote you prices. You 
may have the benefit of our fifteen years’ experience in 
the design of Dies Tools, Patterns and Machinery. 

METAL SPECIALTIES [iPG. 
18-24 W. Randoiph St., 


Chicago. 


MODELS “#icaco movet works 


179 € MADISON ST., CHICAGO, ILL. 


ESTABLISHED 1867 WRITE FOR CATALOGUE OF MODEL SUPPLIES 


= 


UNPARALLELED FACILITIES FOR MANUPACTURING 


Metal Specialties 


OP ALL KINDS PROMPTLY AND REASONABLY 
WILL MANUFACTURE DIRECT OR ON ROYALTY 


Crescent Mfg. Co., Valparaiso, Ind. 


LET US BE YOUR FACTORY 


wave ESTIMATE ON ANY ARTICLE 


OU WANT MANUFACTURED 
STAMPINGS, Moves, Ex 
WRITE FOR FREE 
THE CLOBE MACHINE & STAMPING CO. 
970 Hamilton St., Cleveland. O. 


HAVE YOU SOMETHING NEW OF A 
MECHANICAL CHARACTER? 
Mannfacturers of mechanical novelties of a prac 
tical and useful character are invited to send us 
description. If the editors consider the article of 
sufficient general interest it will be described and 
illustrated in these columns. Popular Mechanies docs 
not give “write-ups’’ to any ons, and no compensa 
tion will be accepted under any circumstances, for 
anything appearing in the reading columns. It 
makes no difference whether or not you are adver 
tising in this magazine, if you have SOMETHING 
NEW, PRACTICAL, AND. OF GENERAL INTER 
EST TO OUR READERS it will be suitably de- 

scribed. 


RAILROAD BICYCLE ATTACHMENT.—Tivre 
have been several attachments for bicycles to enable 
their use on railroad tracks. This is one of the 
most recent and is said to be entirely successful 


owing to the arrangement of the cross braces and 
the 4-wheel guides which permit a high speed with 
out danger of jumping the track. Can be attached 
to any bicycle and does not materially increase its 
weight. 

PRIZE FOR SAFETY PETROLEUM LAMP 
The Great Grocery Exhibition, London, is offering 
for the fifth time a prize for a safety lamp using 
mineral oil. The lamp must not cost over 5) cents 
and must not be more dangerous than a common can 
dle, regardless of any ignorance or carelessness, 

NIGHT DIAL FOR TELEPHONES.—W here auto 
matic telephones are used and the instrument is 
placed where the numbers cannot be read at night 
it is proposed to use an illuminated dial. A smal! 
electric lamp is placed behind the dial so the light 
shines through, making plain each figure. A smal! 
battery, like a flash lamp, supplies current, which can 
be arranged to turn on by means of a switch or by 
taking down the receiver. + 


Write as for estimate on apy article you want manufactured. 


Manufacturers of 


SPECIAL MACHINERY DIES, TOOLS, Etc. 


Gear and Cam Cutting 


The Largest Factory in the United States for Manufacturing Metal Specialties Sect" 
FORT DEARBORN MFG. CO. 


63-55 Crossing Street 
Surface and Ciroular Grinding 


Prompt and careful attention giver all correspondence 


Incorporated 1895, 
Also Blanking, Forming and Drawing of Sheet Metal 
CHICAGO 
Screw Maehine Work 


Please mention Popular Mechanics when writing Advertisers. 
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SECURED OR FEE RETURNED 


i to patentability. Send for Guide 
What To finest issued for 
free distribution. Patents secured by us advertised free. 


EVANS, WILHENS @ Co., 


F street N.W. Washington, D.C. 
ark Offices, 182 Nassau Street, N. ¥. City 


‘We Analyze Everything’ 
At Reasonable Rates. We Devise New and Original 
Formule 


The Elisworth Laboratories 
MAX D. SLIMMER, Ph. D. 
857 Dearborn Street. + - - Chicago 


Book on Patents FREE._ Tells how tosecure | 
them at low cost, How tosella Patent and What to 


Invent for Profit. Gives Mechanical Movements im- 
valuable to OS ntors._ Full of Money-Making Patent luforma- 
tion. NEW OK FREE to all who write. 


MEARA r “BROCK, Patent Attys., 918 F. Street, Washington, D. 6. 
NEW YORK OFFICE, 288 Broadway, New York City 


PATENTS SECURED 


If you have an invention, have it patented, but. be 
sure of your attorney,oryou may spend more money 
than is necessary. 

All my clients are pleased with the prompt, effici- 
ent services, rendered by me, and also with the amount 
of my f¢ s. Let me refer you to them. 

If you have an invention not fully perfected, maybe 


I can help you, 
WALTER B. BURROW 


Patent Attorney and [Mechanical Engineer 
205 Duke Street, Norfolk, Virginia 


MONTHS FREE 


If you are interested in any kind of investment—Oil, 

Mining, Plantation, Industrial, Lands, Stocks, Bonds, 

Mortgages, etc.. send us your name and address and we 

will send you The Investor’s Review for 3 months free of 
charge. A journal of advice for investors. Gives latest and most 
reliable information concerning new enterprises. Knowledge is 
power. Great opportunities come and od Great fakes likewise. 
Get posted before investing. Write 


INVESTOR'S REVIEW: 1461 Gaff Bidg., CHICAGO, ILL. 


WE MANUFACTURE T 


DIES, TOOLS ann 
AUTOMATIC YACHINES 


ALSO HARDWARE SPECIALTIES 
AND PATENTED NOVELTIES 


ESTIMATES FURNISHED ON EXPERT 
MODEL WORK, SEND DRAWING OR 


SAMPLE. 
WRITE TODAY. 


BOOKLET FREE. 
Stamping & Tool Co. 


Please mention Popular 


POPULAR MECHANICS | 
PATENT BUREAU 


invites the co-operation of Inven- 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained ; and in 
all matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which it can be said: “Conducted 
So You Can Trust It;” just as this 
magazine is “Written So You Can 
Understand It.” 

We have been getting patents for 
the past twenty-five years, and hope 
to be in the same business for 
another quarter of a century. 

We want the business of practical, 
hard-headed inventors---not the per- 
petual motion cranks. We charge 
moderate fees for services rendered, 
and do not care for the business of 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 


POPULAR MECHANICS 
PATENT BUREAU, 


Journal Building, g Chicago, Ill. 


when writing Advertisers. 
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(PATENTS 


SHEPHERD @ 


REFERENCES: American Water Motor Co., 
Blum Shoe, Co. International Fence and Fire 
Proofing Co., Winget Concrete Machine Co., Century 
Chemical Co., By-Products Co., Columbus Phar- 
macalCo,, Kichmond Electric Co, M. C. Lilly & 
Co., N. L. Hayden Mfg. Co., Murray Engineering 
\S ‘o. ,Geo. Er*el Co., and Alabama Brewing Co, 


SECURED PROMPTLY and with special \ 
regard to the 
Invention. 
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 
Consultation Free. Ne charge for opinion 45 tothe patentability and Commerciai Value of Inventors’ Ideas. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS. 


PARKER, 


Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests. 


Legal Protection of the 


PATENT LAWYERS 


“During the past 10 years Mr. Shepherd, of Shepherd & 
Parker, has obtained for us a great many important patents. 
We have no hesitation in heartily recommending bim to any- 
one having need of the services of a patent attorney”’. 

HALLWOOD CASH REGISTER CO, 
Mr. Parker on November 1, 1903, resigned his po- 
sition as an Examiner in the U. S. Patent Office 
to enter this firm. 


Address, 210 Dietz Bidg., WASHINGTON, D. C. 


ARE YOU LOOKING FOR ME? 


I AM HERE, 


I told you last month to look for me, as I de- 
sired to become better acquainted My idea, 
I tell you frankly, is to develop your manu- 
facturing business by AUTOMATIC MA- 
CHINERY, 


You are making a device of small parts—in or- 
der to do this you have either let a contract 
or are manufacturing them by certain present 
day methods—at extreme cost. 


Would You Consider a Machine to Do All 
This Work at Less than Half the Cost? 
I HAVE 
recently developed a machine to make ELEC- 
TRIC LIGHT SOCKETS—the manufacturer 
formerly made 9,000 per day—my machine pro- 
duces 50,000 complete sockets, ready for use, 
in the same space of time— 
ALSO A PAPER CIGARETTE BOX— 
This machine produces a completely 
paper cigarette box—printed in two colors, 
hinged, edged, inseating and building collar 
and labeled on both top and bottom—far su- 
perior as to workmanship and effecting a great 
economy in time, labor and material. 

Our Guarantee Is Absolute: 
A Perfect Machine or No Money 
There are many ways of manufacturing arti- 
cles, but the cheapest way is by AUTOMATIC 
MACHINERY. I want to talk with every man- 
ufacturer who is desirous of increasing his 
facilities and who is looking for modern 
methods. 
Write me and I will give 
knowledge and experience. 


New York City 


Send 4 Cents in Stamps for Our Thermometer, office or shop 


finished 


you the best of my 


SplitdorF LaboratorY 


(Established 185s) 


WE MAKE A 3-2 aa OF YOUR 
‘ORK, 
YOU HAVE AN IDEA and require exact 


workmanship to fully demonstrate its FULL 
POSSIBILITIES. 

WE MAKE a specialty of MODEL MAK- 
ING, EXPERIMENTAL WORK and ME- 
CHANICAL ENGINEERING of the highest 
character. 

YOU WANT THE BEST WORKMAN- 
SHIP—WE HAVE the latest improved ma- 


chinery and the highest type of engineering 
ability. 

Tell us what you want, we may be able 
to help you and would be pleased to give 
you any information. 


SPLITDORF LABORATORY 


17-21 Vandewater St., 


Block 21, NEW YORK CITY 


TIME SET ATTACHMENT YOR FURNACES.— 
This is a practical mechanism which enables one to 
set the machine to open drafts at any hour desired. 
It gives no alarm to disturb any one, but if you 
want to go to bed with a slow fire in your furnace, 
you can set this attachment for any hour in the 


morning, and when that moment arrives your fur- 
nace will open up and go to work. We have fre- 
quently described home-made devices of this kind; 
this is the first one we have seen put on the market 
and the low price at which it 
within the reach of everybody 
possible conveniences, 


is sold now places 


one of the greatest 


WANTED 


Good Patents and Patented Specialties of all kinds; 
sales agents established everywhere; inventions pro- 
moted; Patents bought and sold. 


F. N. GILBERT 
35 Court St., N. Y. 


PATENTS 


Careful attention given to the prosecution of business before 
the patent office. Patents procured and no attorney; fee called 
for until patent is allowed. (25 years experience.) Write 
for “Inventor’s Guide.” Address 


Franklin H. Hough 
Atlantic Building, Washington, D.C. 


Please mention Popular Mechanics when writing advertisers. 


| | | 
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1 SELL PATENTS 


~The re has been placed with me forsale,the U. Ss. | 
Patent ona 


CONCRETE BLOCK MACHINE | 


and produces 
The fu- 


More simple in construction, 
a better block than other machines. 
ture for concrete construction is vast, and 
the great commercial value of a high-class 
machine of this nature will be readily re- 
alized. This patentisnew. It can be secured 
reasenaliy either by outright purchase, or 
lease on royalty. It’s a fine chance. All 
de t ails tore esponsible p partie 8 intereste . 


Charles A. Scott, 79° 


| 
| 
| 
} 


$100,000 offered for one in- 
vention; $8,500 for another. 
Book “How to Obtain a Patent” and 
“What to Invent” sent free. Send 
rough sketch for free report as to 
patentability. We advertise your 
, Patent for sale at our expense. 

' Chandlee & Chandlee, Patent Attorneys, 

959 F. Street, Washington, D. C. 


CHRISTMAS TREES 
colored lights woven in 
the branches, the Christmas trees of 1905 

ill outshine in splendor all previous attempts to 
delight the children. And the best feature of all 
is the absolute safety of the lighting. No electrician 
is required, and a member of the family can do the 
electrical decorating with perfect safety. The lights 

« miniature incandescent lamps, of all colors, which 


ELECTRIC 
with hundreds of tiny 
out among 


re fastened on the electrical cord. As many feet 
may be purchased as the size of the tree requires. 
\t one end of the cord is a socket which screws 
into any of the house fixtures, and the sudden 
turning on of all the lights at once produces an 
effect that youthful beholders will never forget. 


lamps will last for 
eandles are pro- 
electric system Is 


insignificant, and the 
years Christmas trees lit with 
hibited by insurance boards; the 
epproved and recommended, 

Study of wireless telegraphy in connection with 
the electrical course is to be introduced at Purdue 
University. A tower 250 ft. high will be built on the 
university grounds and sent to all large 
cities of Indiana and neighboring states. 


Contracts Wanted 


At Reasonable Prices 


Expert Model and Die Making 
METAL SPECIALTIES MANUFACTURED 


Panch, Press and Screw Machine Work, Brass Finishing, Oxidiz- 
ing. Nickel Plating, Enameling. hirty years’ experience. 


JOHN N OLDFIELD, 937 North 4lst _Coart, 


PATENTS 


WATSON E. COLEMAN, 
Registered Patent Attorney 


COLUMBIAN BUILDING, WASHINGTON, D.C. 


Advice Free; Highest References; Best Service. 


The cost is 


messages 


—Sparkling | 
and | 


EVERY INVENTOR 


Who Wants to know 


10. 


11. 


12. 


POPULAR MECHANICS 


Journal Bidg. - - 


What are the most profitable 
inventions, 


How to perfect inventions, 


The first step to take in 
getting a patent, 


How to protect himself from 
parties who might steal his 
invention before he can get a 
patent. 


How to find out what patents 
have been granted on inven- 

tions like his, or intended 

for the same purpose, 


How much it costs to get a 
patent, 


How long it takes to get a 
patent, 


What protection a patent is, 


How he can sell his patent 
after he obtains it. 


How to handle his patent to 
get the most money out of it, 


Where and at what expense he 
can have working drawings made 
of his invention, 


Where and at what expense he 
can have models or experi- 
mental machines made, 


should send his questions to 


PATENT 
BUREAU, 


Chicago, Ill. J 


Please mention Popular Mechanics when writing Advertisers, 


| 
| 2. 
DATE N x 
4, 
\¢ 
LU 
| 
| 


RHEUMATISM 


CURED 


THROUGH THE FEET 


Every Drop of Blood in the Body 
Reached and Purified Through 
the Foot Capillaries by 
New Discovery. 


The Makers Want Everyone to Try a 


$1.00 PAIR FREE 


If you have rheumatism we want you to try the 


famous Magic Foot Drafts at our expense They're 
curing all ages and conditions—after doctors and 
baths have failed, withcut a spoonful of medicine. 


They cured Gus. L. Brock, Douglas, Ga., of sciatic 
rheumatism in six days 

Cured Mrs. J. R. Waite, Woodland, Ia., after her 
hands and toes were drawn almost double, and after 
being five months unable to walk. 

Magic Foot Draft cured me entirely. 
derful thing. Rev. J. Holz, Chicago. 

Cured G. H. Searle, Ill. Cent. R. R. Agent at Tucker, 
Ill, of sciatic rheumatism after he thought himself 
incurable 

Used Drafts two years ago. No return of rheuma- 
tism. Ed 3all Leadville, Colo 

Words cannct express the good 
me. E. Gay, Dublin, Ga. 
years ) 

May God bless you for the wonderful cure. Mrs. 
Sam Durham, Reidsville, N. C 


It is a won- 


they have done 


We have letters from the above and thousands of 
others tnat Magic Foot Drafts have cured We 
believe they'll cure you. Send us your name, and 
we'll send you the Drafts by return mail, prepaid. 

TRADE MARK Py : Try them, then if you are 

; Satisfied, send us the price, 
‘ One Dollar. If not, simply 
\ say so, and they cost you 
nothing whatever. We 
have been sending these 
Drafts ‘‘pay when satis- 


fled”’ for many months 
now, and you can see for yourself that we couldn't 
keep this up if the Drafts didn’t cure. The fact is 
they do cure, no matter how many doctors have 
failed, because they apply a new scientific principle 
(fully explained and illustrated in our booklet) and 
thav's why we are glad to send them on approval. 
Will you try them? Just send your address to Magic 
Foot Draft Co., 1251 Oliver Building, Jackson, Mich. 
Send no money. write today. 


(Cured after suffering five | 
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This Valuable Book 
AA FREE 

CURE YOURSELF BY 
ELECTRICITY 


Yew Book—lIilustrated from Life 
Sent FREE to All Who Write 


bis splendid book explains how electricity as 
supplied by inexpensive batteries cures Rheuma- 
tism, Dyspepsia, Insomnia, Liver and Kidney Trouble 
and all nerve affections and diseases due to poor cir- 
culation. Explains about the famous electric baths, 

\ th massage at home at little cost, 


Every Home Should Have a Home Battery. 
Our book also lists the latest improved batteries, 
prices 81.95 to 819.50), which we send prepaid and allow 10 
} ne Free trial. Write today for our Free Book. 


DETROIT MEDICAL BATTERY CO. 1262 Majestic Bidg., Detroit, Mich. 


NEW CATALOGS. 

TWENTIETH CENTURY MACHINE TOOLS.— 
An illustrated catalog published by the B. F. Barnes 
Company of Rockford, Ill, and describing and illus- 
trating Drills, Lathes, Water Tool Grinder—all mod- 

THE GREEN BOOK OF HARDWARE SPE- 
CIALTIES. (Fourth Edition.) The tools that save 
time and labor over the old-fashioned devices used 
for the same purposes are the ones that are illus- 
trated and described in this handsome  eatalog. 
Everything in this line from a tack puller to a vise 
is shown and many of the tools are so modern that 
the average workman has never heard of them. 
Published by Smith & Hemenway Co. and Utica 
Drop Forge & Tool Co., New York. 


AUTOMANIA.—A lunatic-asylum keeper in an 
eastern watering-place not far from Newport, R. I., 
was showing the regulation inquisitive visitor about 
the plant. A large room with about twenty cots 
was reached, but the place seemed empty. 

“This is where the crazy chauffeurs are 


kept,” 
said the keener. 


“Oh, is it?’ asked the visitor, “but where are 
they?” 
The guide replied: “Well, you can't see ‘em. 


They're all under the beds examining the springs.”’— 
Pittsburg Despatch. 


Never Fails 
BLACK-HEAD REMOVER 


This little device is a most wonderful thing for persons whose face 
is full of blackheads. Simple and easy to operate and the only sure 
cure. By placing directly over the black-head, then withdrawn 
brings the black-head away. Never fails. Takes them out around 
the nose and all parts of the face. Sent postpaid for twenty-five 
cents. Other useful articles. Catalogue and illustrated circulars 
free. Agents wanted. Address 
H. BURGIE & CO., - Central Bank Building, - CHICAGO, ILL. 


Sure Pop 


4 


ALLING HAIR 
7 BALDNESS 


There is but one way to tell 
the reason of baldness and 


intelligently treated. Theuse of 
dandruff cures and hair tonics, 
without knowing the specific cause 
of your disease, is hke taking medicine 
rithout knowing what you are trying to cure. 

Send a few fallen hairs from your combings, to Prof. J. H. 
Austin, the celebrated Bacteriologist, who will send you a 
lutely free a diagnosis of your case, a booklet on care of the 
hair and scalp, and a sample box of the remedy which he will pre- 
pare especially for you. Enclose 2c postage and write to-day. 
PROF. J. H. AUSTIN, 525 MeVieker’s Bidg., Chie mL 


Please mention Popular Mechanics when writing Advertisers, 
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TO ENCOURAGE HANDICRAFT 


AND THE STUDY OF MECHANICAL AND 
ENGINEERING SUBJECTS BY OUR READERS 


the publishers of Popular Mechanics have arranged to offer each month two or more Books or Articles at 
a specially low price. This concession is secured from the several publishers and manufacturers as an 
evidence of their interest in the objects named. Popular Mechanics is not doing this for gain, and makes 
no profit in the transaction. 
The articles offered will all be standard. The coupon must be used in ordering. 
No offer will appear more than once. Watch for New Offers next month. 
The offer expires on the last day of the month in which it appears. 


“THE PRACTICAL SET OF PATTERNS 
OFFER No l GAS AND OIL EN- 0. FOR COMBINATION 
° * GINE HAND BOOK”’ * ROWBOAT, SAIL- 

BOAT, OR LAUNCH.--Brooks Boat Mfg. Co. 


One of the latest and very best 
boks on these subjects. Published 
by F. J. Drake & Co. Contains 
160 pages; over 50 illustrations; 
bound in cloth. A manual of use- 
ful information on the care, main- 
tenance and repair of Gas and Oil 
Engines. This work gives full and 
clear instructions on all points re- 
lating to the care, maintenance 
and repair of Stationary, Portable 
and Marine, Gas and Oil Engines, including How 
t» Start, How to Stop, How to Adjust, How to 
Repair, How to Test. By L. Elliott Brookes, au- 
thor of “The Construction of a Gasoline Motor” 
end the Automobile Hand-Book.” 

Regular Price, $1. With Our Coupon, 50 Cents. 


an be planked either clinker (lap streak) or car- 
vel (smooth seam) from the one set of patterns. 
For the benefit of tinsmiths, we give special in- 
structions, so that those who wish may plank the 
boat with galvanized iron. The mozt popular 
boat ever put upon the market; designed for safe- 
ty, comfort, beauty and speed. Is an easy rower; 
a fast, well-balanced sailer; or an ideai, quick- 
hand!ing launch—an all-around boat—the only one yet devised successfully filling all requirements. 
Length, 16 ft.; beam, 48 in.; depth at bow, 28 in.; depth amidships, 20 in.; depth at stern, 24 in.; 
draft of water as a launch, 12 to 14 in.; length of cockpit, 12 ft.; seatiwg capacity, 7 persons. For launch, 
equip with motor of % hp. to 2 hp. Speed, 5 to 7 miles per hour. These patterns have never been of- 
fered for less than the regular price, $5 
Regular Price, $5. With Our Coupon, $2.50. 


SET OF PATTERNS FOR ROW BOAT. 
OFFER No. al These patterns are made by the celebrated Brooks Boat Mfg. Co., the 


originators of Printed Patterns for Boat Building The patterns are ac- 
companied by full directions, making boat building a fascinating recreation This is the Brooks stand- 
ard row boat. An ideal craft for pleasure and livery use. Gracefully designed on lines that give sta- 
bility and comfort, it is the best all-around row boat on the market. Will carry four people as com- 


fortably as one, and six may be seated, including oarsman. This boat has been carefully modeled and 
lined to make the simplest possible construction for the amateur who builds from the patterns. To build 
requires 120 feet of lumber and $2.50 worth of hardware and paint. Length, 14 ft.: beam, 41 in.; depth, 
14 in These patterns have never before been so!ld for less than the regular price, $3.00 

Regular Price, $3.00. With Our Coupon, $1.50. 


lL" This coupon will be honored only by the publishers uf Popular Mechanics, and is votd after December 31, 1905. 
Popular Mechanics, Journal Bldg., Chicago. 


Inclosed find 8.............. for which send me, postpaid, the offers indicated with a X. 
[__] OFFER NO. 1, $ .50 [__] OFFER NO. 2, $1.50 [] OFFER NO. 3, $2.50 


Please mention Popular Mechapics when writing Advertisers. 
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ERIGAS MOST POPULAR RAILWAY 


ERFECT PASSENGER SERVICE 


BETWEEN 
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CHICAGO KANSAS CITY, 
“CHICAGO ST.LOUIS, | 
CHICAGO “PEORIA, 

ST.LOUIS* KANSAS CITY. 


THROUGH PULLMAN SERVICB 
BETWEEN CHICAGO AND 


HOT SPRINGS, Ark. DENVER, Colo, 
TEXAS, FLORIDA, UTAH, 
CALIFORNIA OREGON, 


IF YOU ARB CONTEMPLATING A TRIP, ANY POR- 
TION OF WHICH CAN BE MADE OVER THE CHICAGO 
& ALTON, iT WILL PAY YOU TO WRITE TO THE UNDER- 
SIGNED FOR RATES, MAPS, TIME-TABLES, ETC. 


Gro, J. CHARLTON, 
GENERAL PASSENGER AGENT, 
CHICAGO ILL. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 


Satisfactory Inducements 

Favorable Freight Rates 

Good Labor Conditions 

Healthful Communities 
ON THE LINES OF 


THE ILLINOIS CENTRAL R. R. 


AND THE 


YALOO & MISSISSIPPI VALLEY R. R. 


For full information and descriptive pamphlet, address 


J. C. CLAIR 


Industrial Commissioner 
Park Row, - - Chicago, Ill. 


VERY LOW RATES 
Southwest 


VIA THE 


WABASH 


Nov. 7 and 21, and Dec. 5 and 19, 


THE WABASH 


will sell special homeseekers’ tickets 
from Chicago to many points in Texas. 
Louisiana, Kansas, Indian and Oklaho- 
ma Territories, at greatly reduced rates. 
Write us for maps, pamphlets, time 
cards and fullinformation. 
T. P. SCOTT, Gen’l Agt., Milwaukee, Wis. 
R. 8. GREENWOOD, M. P. Agt., Chicago. 
F. A. PALMER, A. G. P. Agt., Chicago. 
C. 8. CRANE, G. P. & T. A., St. Louis, 


Iron Mountain 
Route 


Has Territory Along Its Lines Which Offer 


Rare Opportunities 


For the Investor and Homeseeker 


The Railroad That Carries 
You Through the Heart of 


ArKansasoen4 Louisiana, 


The Two Great Agricultural and 
Timber States, 


Where the Soil !s Rich, Deep 
and Productive. 
Prices Reasonable 
Low Settlers’ Rates 


Por full information and descriptive literature, 


address H, C. TOWNSEND, 


General Passenger and Ticket Agent, + ST. LOUIS, MO. 


ELLIS FARNSWORTH, D. P. A., 186 Clark St., Chicago, sol 
\ 


Please mention Popular Mechanics when writing Advertisers. 
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Want” and “For Sale” Ads. 2 cevts per LIVE MEN AND YOUNG MEN.—I have the cata- 
word, payable in advance, Replies may be logue of a manufacturing concern with offices in 
«ent to a number, care Popular Mechanics, sixteen principal cities. Every month I buy goods 
and will be forwarded promptly without from them and sell them here, without canvassing, 
] extra charge. making about $150. The items sell for $1 to $3, and 
q ———E_—— create the greatest supply trade on record, so that 
= > NOTES"—Paper covers 50 cents. opular the business steadily increases. I have done this 
: SHOP NOTES Paper covers 50 cent Pog seven years, and you can do it where you live. 
pdiscrsnesnteee Write me, enclosing $1, and I will send you the 
name of the company and some pamphlets, and you 
AUTOMOBILES. can get their catalogue; look over your locality; be 
= sure it's so; then go ahead. I'll help you. I refer, 
Al TOMOBIL E SCHOOL.—Chicago School of Mo- as to myse If, to any business man of this city. Write 
ring: the original automobile school in Chicago. today. E. R. Hough, Main street, Johnstown, N. Y. 
one hundred and eighty graduates the past year, to 7 
whom we refer upon request. Automobile owners, BUSINESS MANAGER W ANTED in every town 
: rospective buyers and young men wantiag to be- to manage branch office and superintend force of 
yma expert chauffeurs will save a great deal of salesmen; big money; experience unnecessary; no 
oney and a lot of worry by studying the mechanism, an handled other 
care and repair of gasoline automobiles, in our shop, yusiness;, give references, particulars on appiica- 
open so you can see how tion. _ Knight & Bostwick, Nurserymen, Newark, 
made, and how they operate. We give thorough New_York. 
d practical instruction. Competent chauffeurs FOR SALE.—U. 8. patent right No. 730,757, rotary 
supplied. Address, Chicago School of Motoring, Dept. poasting oven for drying grain and baking cereal 
B., 204 Michigan Ave., Chicago, Ill. foods. Address I. B. Galbreath, Decatur, Mich. 
FOR SALE OR EXCHANGE—Anutomobile gear. WII MAKE SPECIALTY anufacturing one 
Address C. C. H., 18 North Front St., Columbus, O. ‘work, Slabt 
: FOR SALE OR EXCHANGE—4 h. p. automobile prompt delivery. Address 1255, care Popular Me- 
4 or beat 4 cycle gasoline engine. Address A. P. C., chanics, 
18 North Front St. . Columbus, O. = 
FOR SALE—A JOB LOT. BLACKSMITHS. 
Each.| Each. — 
Bougie Herz Plugs...1.00)Im. De Dion Pore. GOOD BL AC ‘KSMITHS ARE SCARCE AND BUT 
E. G. Bougie Plugs.. Cores ............6 10 FEW LEARNING THE TRADE, 
; E. G. Mica Plugs... .60|/Im. De Dion Mica And the smith comes first of all professions or 
Sta-Rites vic trades. The smith must make the tools first for all 
| French Soot Proof Jewel Plugs .......- 90 from the surgeon to the safe blower, by using Toy's 
PIUZS cccccccccccce -75| Battery Terminals... .02% Treatise on new steels cxplaining how to work them 
Never Miss Plugs.. Py 653) | with 75 new methods for working all difficult jobs. 
i § A. M. Symonds, 901. N. Fairfield Ave., Chicago, IIl. Ten receipts for making your own compounds for 
welding different kinds of steel solid. Thermite weld- 
i ‘ FOR SALE.—Two-cylinder, water-cooled engine, ing fully explained; also two colored tool tempering 
S h. p., $70; two-cylinder bicycle engine, 10 h. p. charts; chart A explains all annealing and harden- 
transmission, $25; igniting dynamo, $5; spark coil, ing; Chart B explains both scientific and plain tem- 
; &3 ill second-hand. Will trade for wood-working pering to a standard All the above for $1.00. Val- 
| ; band or circular saw. Address 1253 N. Halsted street, uable samples free. W. M. Toy, Sidney, Ohio. 
Chicago — 
i FOR SALE.—Motor cycles, $50 up. Address B. EDUCATIONAL. 
7 FOR SALE.—Haynes-Apperson, two-cylinder auto A NEW BOOK—Unpatented mechanical move- 
5 mobile runabout, with fine top; all complete, and ments and devices, used in the make-up of gasoline 
condition fine, $525 cash. Kentucky Automobile Co., engines and automobiles, With 2S sheets of blue 
F Louisville, Ky. prints showing details. S. M. Howell, Zanesville, 
_POR IMMEDIATE SALE—1903 Winton tonneau, Obie. 
| coon’ thou Model F Ford tonneau, 12 bh. p., 905; LEARN TO MAKE CUTS, MIRRORS AND BLUE- 
I, four tires, like PRINTS.—We teach and trust you. Ten cents brings 
buggy top, $225; sample mirror, and full particulars of twenty money- 
double cylinder, h. p. tonneau, $200 and making methods for winter months. You start 
Top card foe Geacription. Tour op a mirror factory. Hullinger Mirror School, Frances- 
portunity to buy a good car below the market value. ville. Ind 
FOR SALE.—Powerful 10 h. p. Packard runabout; LEARN SIGN PAINTING.—By our new method 
: cylinder bored, new piston, every worn part replaced; Of cut cardboard letter patterns, and instructions, 
ood paint and tires. Ready for road, $350, 620 @ny one can quickly paint a sign. Patterns cut In 
Broad w: iy, Lineoln, I. > all sizes and different styles. G. W, Lambie, Adams, 
“FOR SALE.—Handsome automobile wagon, with- N.Y. 
out motor; 30x38 pneumatic tires: stout and dur: able, os UP TO DATE TABLES “for : all metal-workers for 
5 SSO ash, "Kentue ky Automobile Co., Louisville, Ky 5 cents. Your money back if you have seen any 
~ FOR SALE—1905 Indian w motoreyele, spring fork thing like them, or as easy to reach, J. Meyer, Box 
H double grip control, cheap, little used, perfect con- =a Milwaukee, Wis. _ a 
dition. “Address C."M. C., 318 W. 5th street, Daven- Wonderful auto: 
port, Ta. matic eacher: ive styles, in _up mnhigrap 
— ‘o ) ‘ortlane stree ey or 
FOR SALE.—Or will trade for 1905 model auto- Co., Dept. = 
: nobile, new 16 h. p. compound traction engine, in YOUNG MAN $4) to $75 monthly in new trade. 
tine shape, Used three months W. R. Bacon, West “Gas lamp fitting quik kly taught: circular free, 
Williamsfield, O. Address E. R. Hough. Johnstown. N. 7 


FOR SALE.—Cadillae “B” tonneau, deck equip- 
ment, splendid shape all over, $450. Late 1904, With LEARN RIGHT WHILE YOU'RE AT IT 


on i A full and complete course of Instruction in Lake 
1%)5 improvements. E. H. Davis, Evart, Mich. ent 
ep eal branches taught those desiring to quallfy them- 
selves for better positions In the Mari e Service. 
Students taught by rrespondence. Students may be 
gin atany time. Diplomas will be issued to all gradu- 
ates pas.ing satisfactory final examinations, Send for 
clreuler 


BUSINESS CHANCES, 


MANUFACTURERS! CAPITALISTS.—We will 


i place on royalty, or sell outright, our recently Chicago Nautical School 
patented job printing press; new and in demand. th ¥ 
C. M. Shigley, Columbus, O. 
~ FOR SALE.—Patent track sanding device, for 1624 Mascaic Temple Chicage, 


W. J. WILSON, Principal 


Street or tram cars, Sell or trade. C. W. Lang- (Late Lieutenant, U. 8. .) 
. ave 


ridge, Pueblo, Colo, 
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FOR SALE.—Five h. p. steam engine; good re- 
pair; automatic governors. Will sell cheap. Ad- 
dress E. Simpson, Versailles, IIL. 

FOR SALE OR EXCHANGE bargain lot of elec- 
trical instruments. Address Dwight W. Diltz, Green- 
ville, O. 

FOR SALE.—A two h. p. gasoline engine, 4x4 air 
compressor, cight h. p. motor, two emery stands; 
also a lot of patterns and castings for two h. p. up- 
to-date gasoline enugine and grinders. J. F. Schulz, 
Box 176, North Chicago, lll 

A BARGAIN.—One latest impreved two h. p., air- 
cooled gasoline engine, with pumping attachment; 
brand new; $79 takes it. MeCadden Machine Works, 
St. Cloud, Minn. 

FOR SALE OR EXCHANGE.—An excellent 20- 
light acetylene gas plant, in good condition. Cost 
$100. Running expenses, one-half city gas. Wanted. 
—Gasoline engine for launch, shot guns, or offer. 
Fred Butler, Pittsfield, Mass. 

FOR SALE—Very cheap—Columbia gasoline run- 
about, or will exchange. What have you to offer? 
Chas. L. Faweett, Norton, Kans. 

FOR SALE.—Graphophone, Columbia disc, 42 ree- 
ords, cost $68; in use one year, as good as new, $30. 
Set orchestra drums, fine ones, with bass drum 
beater and snare drum stand, used one year, cost 
$35, sell $18, or will sell graphophone and drums 
which were used together for $40. Science Electric 
Library, six volumes, cost $18, brand new, for $10. 
Self-inking 6x9 Model printing press, and new out- 
fit up-to-date and complete, a snap at $45. Enclose 
a stamp if you write, and don't write unless you 
mean business. J. Homer Boals, Salineville, O. 


FOR SALE.—Power drill, $10. Send for list of 
machinery. E. L. Lueas, Bridgeport, Conn. 


FOR SALE.—Gas engine course, or will trade for 
folding camera 4x5 or larger; a bargain. Write R. 
W. Helena, Towanda, Kans. 

FOR SALE.—The Advance dry battery. The best 
in the world. It is positively the most durable, and 
is not affected by dampness. Saves time, trouble 
and expense. Retails 35 cents. Prices 1 to 12, 20 
cents each; 12 to 25 17 cents; 25 up, 15 cents. E. 
R. Hough, manufacturer, Johnstown, N. Y. 


FOR SALE.—16-ft, 1% h. p. launch, $100; 18-ft., 
6 h. p., two-cylinder launch, $225; both in fine con- 
dition. Address 1253 N. Halsted street, Chieago. 

FOR SALE.—From one to thirty rotary vending 
machines. These are small glass and iron machines, 
very attractive, exclusively for inside use; suitable 
for drug, confectionery, grocery stores, ete.; chew- 
ing gum furnished at very low rate. Good chance 
to get machines cheap, as owner is traveling man 
and cannot take care of them. Address 1254, care 
Popular Mechanics. 

FOR SALE.—A_ Buffalo indicator, with two 
springs, one 40 and one 50, two straight way cocks, 
scales, screw driver, and case, all complete. This 
indicator is in first-class condition, having only been 
used a few times, and is as good as new. Jas. Mor- 
gan, Riverton, III. 


FOR SALE.—The most complete and simplest tool 
ever put on the market for carpenters, machinists 
and mechanics. Write for circular and particulars. 
Address 1236, care Popular Mechanics. 
~ FOR SALE.—9x24-in. Star engine lathe, foot power; 
practically new. Address No, 1252, care Popular 
Mechanics. 

“FOR SALE.—Two speed and reverse transmission, 
$30. A. M. Symonds, 901 N. Fairfield avenue, Chicago. 

FOR SALE.—NSix-volt, 30-ampere storage battery; 
new, in case, $9. Guaranteed. J. G. Warrell, E. 
174th street and Boone avenue, New York City. 

One horse-power steam engine, 5- 


FOR SALE. 
volt dynamo, 2% h. p. Thomas cycle, motor coil and 
other parts. Box 464, Wayne, Pa. 

FOR SALE.—A 4x6 side lever, self-inking printing 
press; in perfect condition. Cheap. Henry 
Rettke, Marinette, Wis. 


FOR SALE—Castings o1 emery grinder head ani 
countershaft that you can build on a 9%-in. lat! 
Small steam engine and sewing machine motor ca 
ings. We make patterns from drawings. B! 
prints of grinder and countershaft, 25 cents. Sali 
ville Model & Machine Works, Salineville, O. 
FOR SALE—Wood-working machines, foot pow: 
manufactured by Seneca Falls Mfg. Co., combinati 
saw with boring, scroll-saw and moulding atta: 
ments; lathe. five-foot centers, mortiser with teno: 
ing tool. Will sell cheap. Write Chas. H. Iris). 
Zion City, It 

FOR SALE OR TRADE-—10 h. p. steam engin 
in good condition; one boiler feed pump. Will trad 
for a 4 to 8 h. p. gas or gasoline engine. Address 
M. A. Hyatt, Eaton, Ind. 


WANTED. 


pany, Cleveland, O., will arrange on salaried basis 
with lubricating oil salesmen for territory not eo 
ered; can also use on attractive commission proposi 
tion few good salesmen without previous experience 
in this line, which is easily learned. Communicate 
with us. 


WANTED.—Second-hand, 11-inch,  serew-cutting 
lathe. Barnes or Starr preferred. State condition 
and price of lathe. A. Franzke, 1233 Humboldt 
street, Bellingham, Wash. 

WANTED.—9 or 11-inch, screw-cutting lathe, foot 
power; “Star’’ preferred; must be cheap. H. W 
Clark, 411 Spring street, Mount Oliver Station, Pitts 
burg, Pa. 


MISCELLANEOUS. 


SEND 25e (silver) for a dozen Patent Pens and 
receive 50 business or calling cards. Write plainly 
Address Walter W. Corlew, 67 Monument <Ave.. 
Charlestown, Mass. 

SEND 10 CENTS FOR BLUE PRINTS of. stand 
ard round head and set screw sizes. H. J. Thiede. 
4531 E. Thompson street, Philadelphia, Pa. 

GRAPHOPHONE, 50 records complete, to ex 
change for dynamo. W. F. McLean, R. F. D, No. 2, 
South Haven, Mich. _ 

OLD FILES SHARPENED LIKE NEW. 
for particulars and prices. J. 
House, Cresco, la. 

THE “HANDLE” RULE 35 cents. Try one. J. 
L. Lueas, Bridgeport, Conn. 

FOR CATALOGUE OF AGENT'S GOODS, quick 
sellers, send 10 cents to Box 262, St. Cloud, Minn. 

BARGAINS.—1% h. p. gasoline motor, stereopti- 
con. List stamp. F. L. Smith, Amsterdam, N. Y. 

WILL EXCHANGE-—Stevens Favorite 22 caliber 
rifle for a small printing press. Give full descrip 
tion of press. Address 1251, care of Popular Me 
chanies, 

POPULAR MECHANICS “SHOP NOTES for 
1906" will be ready December 1; a new and en- 
larged edition. 

BE AN INVENTOR.—I will invent and design 
anything mechanical or electrical for you, from a 
smell mail order novelty to the largest machine, 
or sell your patented and unpatented invention. Let 
me solve your problem. No charge unless successful. 
Inventor. Address 1253, care Popular Mechanics. 


Write 
L. Henley Cycle 


any machine or device. Machinery, ete., to be de- 
signed or developed will recelve my prompt and care- 
ful consideration. Let us figure on your work. Ed- 
ward Lindmueller, Williamson Bldg., Cleveland, O. 

WANTED—lIf you have anything in light meta! 
manufacturing, job or experimental work, write me. 
Lowest prices. Schwabe & Son, 55 W. Washington 
St., Chicago. 

WANTED—Small metal specialties to manufac 
ture. Expert die making. Press and screw machine 
work. Plating of all kinds. Prices right for quan 
tities. John Oldfield, 987 W. 41st Court. Chieago. 


RAILROADING 


Addresss RAILWAY ASSOCIATIO 


WANTED FIREMEN AND BRAKEMEN for al! 
North American Railroads, Experience unnecessary. Fire- 
men $870, become Engineers and earn $150. Brakemen 
$65, become conductors and earn $140. Unequalled oppor- 


tunity for strong, ambitious YOUNG MEN. Name re preferred. State age. 


Room 174—227 Monroe St., Brooklyn, N. Y. 


WANTED SALESMEN_The Oil 

| 

| 
place on the market | 
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WONDERFUL 


If you love music, if you enjoy 
entertainment, if you want to 
make your home more cheerful 
BE SURE to read 
every word of this 
great offer 


Mr. Edison says: 


“I want to see a phonograph in every American home.” 


The Frosceraph is Mr. Edison’s greatest invention, andit has become his hobby. He has practically dropped al! 
financial interest in his many other inventions, putting all his efforts to make the phonograph the model of perfec- 
tion, until to-day Thomas A Edison has made it possible for every American family to bring into their own home, 
without paying us one cent, the great invention on which he has spent many sleepless nights and thousands of dol- 
lars to perfect. Itis his pride and pleasure—he wants you to hear it—he wants you to have a phonograph. 


NOW IS YOUR OPPORTUNITY! 


GREAT FREE TRIAL OFFER 


While this offer lasts—every responsible person can get on free trial AGENUINE EDISON phonograph direct 
from us to your home without deposit, without guarantee from third parties, without formality of any kind. 


Try it in your home, play the stirring waltzes, marches, etal» me concert pieces, minstrel dialogues, 
beautiful vocal solos and other beautiful Edison gold moulde records: play all these, and if then 
you don't care to keep the outfit eend it back at our expense. We charge you nothing for the trial. 


But Mr. Edison knows you will be giad now pays for a genuine 

to keep his phonograph, for you may ° ete) A MONT Edison Gem Phonograph 

keep it now by sending only a small quam («larger installments for larger instruments) A 
nickel to a dime saved a day will buy a genuine 

sum after free trial, balance in , 

monthly payments 


Edison without interest on payments and at exactly 
the lowest net cash prices. 
FOR A CHRISTMAS PRESENT what could be finer than an Edison Phonograph? It will be a present that the 
entire family will greatly enjoy, not on Christmas Day alone, not for a week or two, but for years to come the greatest 
bands and orchestras will play for you in your own home the latest popuiar music as well as the standard classics. 


Make This Christmas a Memorable One by Getting an Edison Phonograph 


On Christmas afternoon you may hear the beautiful Christmas Carols as sung by the quartets, double quartets and 
choirs of the great churches, or you may listen to the world’s greatest minstrels, comic recitations, solos or anything 
your fancy dictates. In the evening, if you wish, you can dance to the music played by the Phonograph—waltzes, two- 
steps, lancers, quadrilles or fancy dances. The music is loud enough for large halls. 


REMEMBER Free Trial; No Money in Advance! Write at once for free catalog 

of Edison Phonographs and free catalog of 1500 Gold Moulded Edison 
Records. Have a phonograph to present to the folks on Christmas 
Day—you cannot imagine the pleasure they and you will receive from it. 


GUSTAVUS BABSON, Manager 


149 Michigan Ave., Dept. |26C. - CHICAGO, ILL. 


FREE Your address on a postal card, will bring each month FREE supplement of latest Edison 
Gold Moulded Records. Every owner of an Edison should write us. 


We accept old machines in exchange for new phonographs. 


3 
4 
| 
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DON’T SPECULATE @ 
TAKE A CERTAINTY 


Would you be open for an investinent which will yield, with reasonable assurance, 
from 50 to 100 per cent each year? 
An investment that will enable your surplus earnings to work with you and shorten 
the road to wealth. Not a get-rich-quick scheme, but a get-rich-sure investment, that 
is sure as the seasons, and increases as they roll by. 


Study it out for yourself: A rubber plantation in the finest rubber zone in the 
tropics: 200 to 250 trees per acre; two pounds of rubber and upwards to the tree, worth now 
$1.40 per pound, gold. No speculation in that. Rubber is worth the money, and we 
have the rubber. 

Our rubber plantation consists of 6,000 acres; enough developed to insure its suc- 
cess, making a certainty of an enterprise that is within the reach of any prudent work- 
ing man that can save from $2.50 to $12.50 per month from his earnings. 

The contract protects vou in misfortune, sickness or death. 

Send today for our prospectus and further detailed information. 


MONTEZUMA AGENCY 


1107 Ashland Block, Chicago 


Why I. H. C. Engines Are Best 


There’s most every reason; so many it takes a book to give 
them We can give you a few here, for a starter—then you'll 
want the book to get them all 

First of all, of course, they are better than steam Because 
—they are safer. Steam beiler explosions happen every day, 
always on account of neglect If vou neglect an 1. Il. C. gasoline 
engine it doesn't explode it Stops. 

A second reason, they cost much less 

Third reason, they cost less to operate. 

Then you can run them yourself, power is up in a minute, 
Shut off and all expense stopped just as quick You see there 
is ne end to the reasons. 

3ut I. H. C. gasoline engines are better than other gasoline 
engines. Why? 

To put it all in a nutshell, because they are more scientifieally 
and better constructed than others. 

They give the most power for the least amount of gasoline 

The combustion chamber exposes the least possible surface 
to hot gases. 

The least possible amount of heat is neutralized by the cooling 
water, the greatest amount is applied to the work of driving the 
piston. 

Gasoline is mixed OUTSIDE of I. H. C. engines and sprayed 
INTO the evlinder instead of being flooded in, so EVERY PAR 
TICLE is used in power. 

I. H. C. engines are net disturbed by cold weather or high 
altitndes 

TI. H. C. engines are simpler. have fewer parts, are easier to 
control and give longer wear than any other 

The diversity of purposes for which these engines can be used 
makes them available as power producers wherever an pane Bie of 
the same rated eapacity is required 

Made in the following styles and sizes: 

Horizontal—Stationary or Portable—6, 8, 10, 12 and 15 H. P. 

Vertical—2. 3 and 5 H. P. 

Write us for illustrated catalog. 


INTERNATIONAL HARVESTER COMPANY OF AMERICA 


(Incorporated), No. 7Q Monroe St., CHICAGO, ILL., U.S. A. 
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MECHANICS, STATIONARY 
ENGINEERS, ELECTRICAL 
WORHERS, AUTOMOBILISTS, 
Bicycle Repair Men, Farmers, 
and Factory @ Shop Employes 


Which embodies the 
following 


EIGHT ADDITIONAL 
--TOOLS-- 


Alligator Wrench, Wire Pliers, Wire Cutter (will 
cut barbed fence wire), Hoof Hook (can a!so be used for a 
packing hook about the engine), Screw Driver, Screw 
Hit, Swedging Awland Leather Punch, The blades 
are tempered to withstand Lard usage and are made of the 
best 85 carbon cutlers’ steel. 

rhese toois are needed almost every day, and you capnot 
afford to be without them. 


A VERITABLE POCKET TOOL CHEST of Inestimable Convenience 


Price $1.25 Postpaid 


Remit for Sample Today. Don’t delay. Money back if not 
entirely satisfactory.—Refer to the Columbia Nationz! Bank. 
Agents Wanted 

Fnergetic bustling boys of mechanical turn of m'nd can 
make money selling these knives. They seil on the spot when 
intelligently demunstrated. 


Devine Specialty Co. 


75 BALDWIN Mail Address, Box 74. INDIANAPOLIS, IND. 
MENTION POPULAR MECHANICS. 


Ring Tail Razor 


No. 73/02. 


Genuine Ran - Tan - Ka - Rus 
Red Devil 

Will shave the heaviest beards that grow. 

Made from fine Sheffield Steel and will 

give satisfaction toall users. When not 

in use hang on a nail, One sample by 

mail incluaing antiseptic case wit 


padded flaps for wiping blade 
Order by number (73-02) 


The antisept'c case is a sure preventative of itch and a 
erm destroyer. 


SMITH @ HEMENWAY CO. 


Dept. 73 /02. 296 BROADWAY NEW YORK 


A Xmas. Gift 


should be useful, 
and uncommen to bring 
the greatest pleasare 

your friend. ‘The 
ittle Wonder”’ fan. 
cet water motor con. 
tains al) these features, 
A handsome and power. 
ful little 
motor which attaches 
to any water faucet, 
smooth or threaded. 
Will sharpen cutlery 
and edged tools, 
every description; will 
clean and polish silver. 
ware, brass or any me- 
tal surface; will runa 
sewing machine, smal] 
dynamo, bottle washer, 
cooling fan or other 
light machinery. In- 
dispensable about the 
home for a dozen uses, 
and cannot fail to 
please. No toy, but one 
of the most useful and 
ingenious of recent in- 
ventions. With each 
motor we include an 
emery wheel, two buff- 
ing and polishing 
wheels, pulley for power 
transmission and sticks 
of silver and steel pol- 
ishing compositions. 

Price complete, $4.00, packed in neat wooden case. 
$ This machine sells at sight. All 

Special Offer: your friends will want one when the 
see yours work. Get three (3) of your friends interested, sen 
us their orders for 3 ‘Little Wonder’’ motors, and we will 
at once remit you amount in full which you paid for yours, 
so that you may easilysecure a ‘Little Wonder’’ motor and 
outfit FREE. 

Attractive descriptive booklet free upon_ request, and we 
advise your order before the Xmas rush. Send :emitttance 
or ©. O. D. order to 


WARNER MOTOR CO. - Fiat Iron Bidg., New York City 


to 


Price 
$8.50 


Never before 
such an offer 


NO. 8 BENCH CONVENIENT ¢ 

BENCH. An exceptional HOLIDAYS 

GIFT, a recognized educator that should be in every 

household. This bench provides a perfect TOOL®§ 

CABINET, our NO. 3 RAPID ACTING VISE and ¢ 
BENCH STOP the first essentials on a bench. 

Over 10,090 of our vises and bench stops in use 
in schools, colleges and factories. They hold wooed 
or metal work absolutely secure, and greatly as- 
sist in getting good results. Our lathes were 
adopted by many of the most prominent schools 
esuipped during the past year. 

Write for full description and prices on_ our 
BENCHES, TOOL SETS, VISES, FOO LATHES, 
CLAMPS, ETC. 


SHELDON 
& C0. 


273-277 
Madison 
Street 


RAPID-ACTING WOODWORKER'S VISE No.3 HICAGO 
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